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PREFACE TO FIRST EDITION 


A great deal has been written, of late years, concerning the 
■“ vast forest wealth ” of India. The fact remains, however, that 
except for teak and a few parcels of other timbers from Burma, 
Madras, and the Andamans, there is practically no export of timber 
from this country. In the same way, the Indian markets concen- 
trate on teak, sal, deodar and a few other well-known woods, while 
local craftsmen content themselves with the cheapest timber avail- 
able, whether suitable for the purpose for which it is intended or 
not. 

This state of affairs could be understood, when the ^prices 
lof the well-known woods were low, but during the past decade 
prices have risen considerably, and in some cases are now almost 
prohibitive to the consumer. Even the large timber users like the 
Railways, the Ordnance Department, and the Public Works 
Department began to grow anxious when the price of teak rose 
to a figure which was beyond all thought fifteen years ago. As a 
sequel to this unsatisfactory state of affairs, the Railway Board, 
in 1924, inaugurated an enquiry to investigate the possibility of 
using timbers other than teak for railway carriage and wagon 
building and for repairs. The results of this enquiry are re- 
corded in Mr. H. 6. Norman-White’s Report, published by the 
Oudh and RohfUrhand (now the East Indian Railway) Press, 
Lucknow, in February, 1926. 

As this report was a Railway Board publication and was not 
available, in a general way, to the public, it was considered that a 
similar treatise, published by the Forest Research Institute at 
Dehra Dim, and dealing, not only with timbers suitable for railway 
work, but also with those woods considered suitable for the general 
use of Indian timber merchants, both large and small, might serve 
a useful purpose. 

This, then, is the raison d'etre, of this publication. 

At the same time, it has become more and more evident that 
the technical literature on Indian timbers, published from time to 
time by the Forest Research Institute, rarely attracts the ordinary 
layman, and is little read even by timber merchants themselves. 

Every effort has been made, therefore, to make the present 
publication as simple as possible, and it is hoped that it will help 
to supply a much needed want to the trade. 
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In this connection, it is only right to mention that Mr. R. S. 
Pearson, late Forest Economist, published a similar booklet in 1912, 
namely " A Commercial Guide to the Forest Economic Products 
of India.” This was well received by the trade, and was of in- 
valuable help to many who had known little of the subject. Six- 
teen years have now passed since that first Commercial Guide was 
published, and it is by way of bringing Mr. Pearson’s Guide, as far 
as timbers are concerned, up to date in an improved form that 
the present work is placed before the public. 

Before passing on to the book itself, a special word of warning 
with regard to SEASONING will not be out of place. The use 
of unseasoned wood has been the chief stumbling-block to the adop- 
tion of India’s lesser known timbers, and the importance of proper 
seasoning cannot be over-emphasized. 

A special chapter on air-seasoning, in simple language, has 
therefore been included in this publication, and if this helps, even 
in a small way, to eradicate the prehistoric drying methods now 
carried out by most timber merchants in this country, and to 
replace them with the simple but no more expensive methods 
described, then the author will feel more than repaid for his share 
in this publication. 

In conclusion, the attention of the public is drawn to the fact 
that the new forest products laboratories at Dehra Dun are now 
the largest, and probably the best equipped, of any Forest Research 
Institute in the world, and the advice and experience of the many 
specialists employed there are always at the disposal of timber users 
and others, whether large or small, without any charge. Interested 
parties are, therefore, strongly urged to write to the Forest Econo- 
mist, Forest Research Institute, Debra Dun, whenever they require 
advice or help in any matter connected with the utilization of 
Mian timbers or other forest products. 
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PREFACE TO SECOND EDMON 

More than ten years have elapsed since the first edition of this 
little book was published. During that time knowledge on the 
subject of Indian woods and their uses has greatly increased, and 
the tune has now come for this knowledge to be placed before 
the public in a concise and easily readable form. 

Judging from the letters of appreciation which were received 
in connection with the first edition, it would appear that this little 
book served a useful purpose. Friendly criticisms have also been 
received, and it is hoped that some of the many shartoommgs of 
the first edition will, at least m part, be made good in this second 
edition. 

One of the chief criticisms had reference to the absence of an 
index of trade and vernacular names. Such an index has been 
included in the present edition. 

The chapters on the storage of logs, air and Hln seasoning, 
and the preservation of timber have also been re-written in light 
of recent research on these subjects, and they now contain the 
most up-to-date information available. 

The number of species described in the first edition has been 
slightly increased. This has been done at the request of Provincial 
forest authorities whose help has been much appreciated and is 
duly acknowledged. Some Burma species have on the other hand 
been omitted, since Burma is now separated from India. 

Special acknowledgment is due to those research officers of the 
Forest Research Institute who have &eely come forward with help 
and advice on the subjects connected with their work. These 
officers include Dr. S. N. Kapur, Officer in Charge of Seasoning, 
to whom I am specially indebted for much valuable help. Dr. D. 
Narayanmurti, Officer in Charge of Wood Preservation, and 
Mr. V. D. Limaye, Officer in Charge of Timber Testing. 

Dihba Dun, H. TROTTER, 

The 16ih October 1940. Utilisation Officer. 


\ 



17 


BIBLIOGRAPHY 

1. A Mamd of Indim Timbm, by J. S. Gamble. 

2. Commercial Guide to the Forest Emmie Produds of India, 
by R. S. Pearson, 

3. Report on certain Jndigerms Timbers of India, Burma and 
the Andamans considered suitable for Railway Carriage Building, 
1924-25, hyE. G. Noiman-White. 

4. Indian Forest Records, Vol. IX, Part "V. ■—Further Experi- 
ments in the Air -Seasoning of Indian Timbers and General Recom- 
mendations as to Seasoning MeMs, by C. V. Sweet. 

5. Forest Bulletin (Economy Series) No. 66 of 1925.— i Note 
on the Working Qualities of some common Indian Timbers, by H. E. 
Kinns. 

6. Timbers of the World, by A. L. Howard. 

7. Cmmercial Timbers of India, by R. S. Pearson and H. Brown. 

8. i Handbook of the Forest Products of Burma, by F. Allsop. 

9. A Manual of Air Seasoning, by S. N. Kapur. 

10. Forest Bulletin No. 84 (1934).— 2’Ae Ideniification of the 
Commercial Timbers of the Ptinjdb, by K. A. Chowdbury, 

11. Indian Forest Record.s, Vol. XX, Part XIV . — Testing of 
Indian Timbers for Veneer and Plywood, by W. Nagle. 

12. Indian Forest Record.s, Vol. XVIII, Part X, (Economy 
Series), Third interim report on the Physical and Mechanical ’pro- 
p&iies of Woods grown in India, by V. D. Limaye and L. N. Seaman. 

The table of strength Takes given in Appendix I was compiled 
by Mr- V. B. Limaye, Officer in Charge, Timber Testing Section, 
Forest Research Institute, Dehra Dim. 





ThB PORBS’l' liK'vKAIiCII fXSTITUTK. DbIIUA 



CHAPTER L 


Storage of logs and preliminary seasoning treatments. 

Most purchasers of timber in India obtain their suppKes of wood 
in the form of logs. It may not be out of place, therefore,, if a few 
words of advice are oJBfered regarding the storage and protection 
of logs before they are converted. 

It is a popular belief that timber can be seasoned in log form; 
as quickly and easily as it can in the form of planks and scantlings. 
This is not so, and the amount of drying which takes place in a log 
is, to all intents and purposes, negligible, in comparison with the 
rapid loss of moisture which can be effected with converted timber. 
In addition, attempts to season wood in the log, except in. a few 
cases, usually result in considerable loss due to surface and end- 
cracking, and the development of shakes, mould, decay and insect 
attack. 

In any case, the actual drying of wood in log form is extremely 
slow, even under the best conditions, and experiments have shown 
that, even after 8 to 10 years, some species have nearly the same 
amount of moisture in the centre of the log as they had when the 
trees were feUed. The outside portions of such logs will probably 
have dried out to a certain extent, but, owing to the tension set 
up in the outside layers, as the result of the inside of the log 
remaining wet while the outside portion was drying, surface- crack- 
ing and the development of shakes are bound to occur. In addi- 
tion, unless the particular species happens to be fairly immune 
to insect and fungus attack, as in the case of teak, there, is almost 
certain to be a loss from these causes, in the sapwood portion at 
any rate. 

Seasoning in the log, as far as the actual loss of moisture from 
wood is concerned, is, therefore, of little use. This point is not 
realised by most timber users in India, and complaints are often 
received from people who are greatly surprised to see their con- 
verted timber cracks and warps, although the logs from which it 
was out had been undergoing “ seasoning for some years. They 
are further surprised when told that the wood in the centre of such 
logs is probably in much the same condition as when the trees were* 
felled. 

It is, however, possible that the storage of logs, under condi- 
tions which protect the wood against too rapid drying of the sur- 
face layers, may have a benefioiar affect on the subsequent crack- 
ing and splitting of the sawn material. Although the moisture- 
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content of wood does not change appreciably during this storage 
period, it is possible that some ineipent stresses in the wood may 
disappear, which would result in reducing cracking in the sawn 
material. Teak is said to give less trouble after the logs are left 
for about a year in the forest after felling. Experiments in this 
connection with other species are in progress. 

So much for seasoning in the log. There are, however, occa- 
sions when it is necessary to store logs, perhaps for a year or more, 
before they can be converted. What, then, is the best way to 
keep these logs in good condition and as free as possible from 
cracking, splitting, and attacks from insects and fungus ? One of 
the best and most practical ways to keep logs is to store them under 
water. Water submersion is not a seasoning process, it is merely 
a method of storage. When timber is kept under water it does 
not dry out, but certain constituents of the sap such as the sugars, 
gums, and tannins, are leache<l out of the wood and replaced by 
water. This makes subsequent drying of th e wood , after conversion, 
more easy, and reduces to a certain extent the liability of the wood 
to crack and split. 

In addition, logs stored under water are ixnmune from all the 
dangers of land storage. They cannot be attacked by borers 
(except marine borers in saltish and brackish waters), and they 
remain free from infection by fungi. Splitting and cracking are 
reduced to a minimum, and the logs are kept in good condition 
until required for conversion. They must, of course, be kept 
completely submerged, otherwise the portions exposed to the sir 
will dry out, crack, and rot. The only real enemy to logs in tmder- 
water storage is the marine borer. I'he danger is present only in 
brackish or salt water, and if such pests are prevalent, they can 
do considerable damage even to large logs. hVesh water storage 
is, therrfore, to be preferred, and it is equally necessary that the 
water should either be rumning or frequently changed. Storage 
in stagnant water may lead to deterioration of the wood due to the 
fermentation of leached -out sugans ahd the resultant acid prodxicts 
of fermentation- It is interesting to mention that of the thousands 
logs stored in the log ponds of the Forest Research Institute at 
Behra Bun during the past 16 years, there has never been a single 
‘instance of a log having deteriorated during its period of submer- 
^on, and some have been stored under water for over 10 years. 
The value of a good log pond, therefore, cannot be over-emphasised 
and with certain species, under-water storage is an absolute neces- 
sity. Logs of T&rminalia tomeTUosa (laurel) for example have been 
known to split so badly after a few weeks expositme to the sun, as 
to render them quite useless, and it is the same with many o^er 
^species. If such logs had been stored under water, they would 
have come to the sawmil in an almost perfect condition* 
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. Users of mscellaneous hardwoods in India are, therefore, 
strongly advised to consider the advisability of making a log stor- 
age pond, if compelled, as most saw-naillers are, to hold stocks of 
logs for any length of time. The initial expense may seem large 
and nimecessary, but the returns, in the saving of wood which 
would otherwise have to be discarded, will more than compensate 
them for their first expenditure. 

In the event of a log pond not being available, logs should 
always be provided, so far as possible, with some sort of shade or 
shelter. They can, for instance, be stored under the shade of 
trees, or a covering of thatch, grass, or leaves can be spread over 
them. Anything, in fact, which keeps off the direct rays of the 
hot Indian sun is beneficial. In addition, if logs are to remain in 
one place for more than a few days, they should be raised off the 
ground to prevent damage from insects and white ants. All bark 
should be removed, except in the case of species which are very 
prone to surface-cracking. The removal of bark greatly lessens 
the chances of the logs being attacked by insects. To prevent or 
reduce cracking at the ends of logs, painting with a moisture- 
retarding composition is most beneficial, as it slows down the dry- 
ing out of moisture. The best paint for the purpose is hardened 
gloss oil, filled with lime or barytes, but white lead paint or ordi- 
nary coal tar are also useful. When none of these materials are 
available, an end-coating of a plaster of cow dung and mud may 
be applied. Incidentally, the end drying of logs is one of the chief 
causes of loss of timber during conversion. It is, therefore, most 
important that some care should be taken to protect the ends of all 
logs stored on land. 


Gkeen conversion. 

The above remarks refer to occasions when users have to hold 
logs in storage. It is very essential, however, to remember that 
early conversion is preferable to storage, and that the storage of 
logs, even under water, is not the ideal method but only the result 
of necessity. Extensive experiments on air-seasoning in different 
parts of India have proved conclusively that the time of conver- 
sion plays an important part in the success or otherwise of the 
seasoning process. In the case of reifractory woods, it has been 
found that^ conversion in the rainy season gives the best results, 
as drying is then retarded, and several cool months intervene 
before the arrival of the very hot dry weather of early summer, 
when drying is very rapid. 

In the case of soft, non-durable woods, the best results are 
obtained if such species are converted after the rainy season is 
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over ; the object in this case being to dry out the timber as quickly 
as possible after conversion. 

In this connection, a study of the Manual on the air sea^onmg- 
of Indian timbers, by Dr. S. N. Kapur, Seasoning Officer at the 
Forest Besearoh Institute, Dehra Dun, and of the Indian Forest 
Record (new series), Utilisation, VoL 1, ISfo, 8, Notes on the Air 
Seasoning Characteristics of some Indian woods by Kapur and Reh- 
man, is instructive, and would be of value to all timber users. 
The proper season for conversion plays a far more important part 
in the final condition of seasoned wood than most people realize, 
and more attention should be paid to this very essential factor in 
conversion. 


Giboling. 

By the term “ girdling ’’ is meant the cutting of a ring near 
the base of a tree, the ring being about 6 inches wide and from one 
to two inches in depth, from which all traces of sapwood are 
removed- The object of girdling is to cut off the supply of soil 
moisture to the tree and thus to kill it. Sap passes up a tree 
through the sapwood only, and the removal of the sapwood in a 
circle round the tree effectively prevents the upper part of the tree 
from obtaining nourishment. In the exploitation of teak in Burma, 
girdling is the standard practice, the trees being left standing after 
girdling for two to three years, during which period the wood loses 
a considerable part of its moisture, with the result that the logs 
become floatable, and their transport by water is facilitated 

There is some evidence to show that the converted material 
from gh-dled trees is also less liable to cracking and splitting than 
that from trees felled without girdling. Frevious exj)eriments 
in India have shown that in the case of a number of Indian hard- 
woods, girdled trees are very liable to Insect attack, and in some 
species the wood gets so dry that the tree shatters when it is felled* 
Girdling, caxmot, therefore, be adopted as a standard practice. 
There are, however many species for which girdling for one to two 
years before felling is recommended- ’’J'his practice is likely to be 
of service with those refractory hardwoods which are used in big 
sizes, either for constructional purposes or as railway slaepeiisi,, 
and which do not really have a chance of becoming properly season- 
ed before use* Girdling in such cases will reduce the moisture 
content of the wood in the standing tree, and will thus help in 
reducing cracking and splitting of the wood in subsequent use* 
For further information on the usefulness or otherwise of girdling 
for any particular species, a reference should be made to the Forest 
Research Institute, Dehra Dun* 
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Seasoning in scantling eoem. 

Recent experiments at Dehra Dun have shown that many 
of the highly rejfractory hardwood species that are prone to exces- 
sive cracking, splitting, warping and other defects in the form of 
thin planks, can with advantage be first air seasoned in the form 
of thick scantlings, and subsequently converted into thinner sizes. 
Success with this method has been attained with ScUrm waUkhii, 
Qmrcm lineata, Quercm Icmelhsa, Amgeissm latifolia and other 
species. The time required for seasoning is certainly increased, 
but it is not incommensurate with the results obtained. 

Salt seasoning. 

Some highly refractory species, which are liable to excessive 
and surface-cracking, behave a little better if the converted mate- 
rial is soaked for some tune in a solution of common salt before it 
is stacked for air-seasoning. A certain amount of salt is absorbed 
by the surface layers, and this helps in maintaining a relative humi- 
dity of about 80 per cent on the outside of the piece of timber. 
This high humidity is useful in maintaining a rapid rate of difiPusion 
of moisture through the wood and at the same time it helps to 
prevent unequal shrinkage which results in cracking and splitting 
of the wood. 

The experiments carried out at Dehra Dun have also shown 
that boiling timber in a salt solution and allowing it to cool in the 
solution for 12 to 18 hours is still more effective than the mere 
soaking of the green wood in the solution. In the latter method, 
more salt is absorbed by the wood, and the results are much better. 
This method can be recommended for such purposes as the season- 
ing of large mallet heads of timbers like bijasal, babul, sissoo and 
other species which are rather liable to crack when used in laige 
sizes unless they are very carefully seasoned. 

In place of common salt, other hygroscopic substances can be 
used, such as calcium chloride, molasses and various sugars. This 
soaking in chemicals is sometimes known as “ Chemical Season- 
ing ”, and it is mentioned here because, under certain circumstances 
it can be very effective. It is not, however, a procedure to be 
adopted in all cases. 
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CHAPTEE IL 


Air«i>Seasoxung. 

By far the most important factor connected with timber uti- 
lisation in India is the proper seasoning of the woods used. This 
all important matter has, unfortunately, been sadly neglected in 
India, with the result that many excellent timbers have been con- 
demned as liable to crack, warp, swell or shrink, while Burma 
teak is upheld as a pattern. The truth of the matter is that the 
teak had probably been standing ‘‘giidled i.e., as a dead tree, 
for tW'O or three years in the forest before it was felled, and had 
then taken two or more years to be floated down to Rangoon. 
There it w’as sold, and eventually found its w^ay to India where 
it w^as converted and afterwards stacked for six months or so, 
with the result that the wood, wken actually used, was in a more 
or less seasoned state. Other species are not girdled, and the 
majority are usually extracted from the forest in one working season , 
so that, wdien converted, they are still quite green, and conse- 
quently may crack excessively when exposed unprotected to the 
hot Indian sun and dry winds. Teak would behave in much the 
same manner if similarly treated, and, as a matter of fact, green 
teak is not much better in this respect than many of the lesser 
known woods. It is, however, a fact that the shiinkage of teak 
is less than that of most other timbers, and as a result, the work- 
ing or “ moving ” of teak due to seasonal changes is slight* 
This is one of the ciiief reasons for its popularity. Shrinkage varies 
with W’eight, and, weight for weight, teak heads the list of Indian 
woods in this respect. In addition, the natural “ oiliness of teak 
retards the absorption of moisture, and, as a result, when teak is 
exposed to fluctuating weather conditions, it takes longer to respond 
to these conditions than most other wwAs. Again, teak and several 
of the best-know’U Indian w^oods, except sal, are easy to air-season 
wdnereas most of the lesser known species are not always so amen- 
able. This drawback lias been one of the chief factors which has 
militated against the latter becoming popular amongst Indian 
timber users. The blame, however, does not always lie with the 
wood, but, more often than not, It is the timber merchant him- 
self w’ho has not given the wood a fair chance* The objc<'t of this ^ 
Chapter is, therefore, to place before timber risers, in simple langu- 
age, a few practical directions for air-seasoning %vood in India, and 
thereby enable them to use some of the lesser known Indian tim- 
bers, which may in some cases be far more suitable than those at 

C sent used for certain purposes, and at the same time may cost 
and give greater satisfaction* 
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Simple ikstbuction's fob aib- seasoning m Ibbia. 

In the main, there are two important points to be attended to 
in air-seasoning timber in India. These are : — 

(а) The proper piling or stacking of the timber. 

(б) The protection of the stack from the prevailing hot winds, 

the blazing Indian snn, and the rain. 

(a) Piling timbeb fob air-seasoning. 

1, The foundation upon which the timber is to be stacked is 
the first matter of importance to attend to. Squared logs, beams, 
sleepers or scantlings ma.y be used, but unless treated with some 
preservative, they soon rot in contact with the ground or are 
attacked by white ants, the infection spreading later to the pile 
above. 

Concrete or brick-work foundations are by far the most satis- 
factory. They may be put in as small pillars about 1 foot square 
in cross section and about 4 to 5 feet apart each way, and rising 
about one foot above the level of the ground. These|,masonry 
pillars protect the stack of timber against infection from soil 
organisms, fungi, and insects but do not afford sufficient immunity 
from white ants, for which purpose an anti- termite course is recom- 
mended. This consists of a thin sheet of galvanised iron, a little 
bigger in size .than the cross section of the pillar, with edges bent 
downwards at about 46 degrees. This is interposed in the masonry 
work near the top of the pillar, with the bent down edges protrud- 
ing all round. ISTo white ant can pass this guard. Across the 
top of the small pillars, squared scantlings, say 6"x 7", or any other 
available size, should he laid parallel to the length of the stack. 
Old iron beams or rails are also very satisfactory for the purpose. 
These form the base upon which the timber will be stacked, and 
being merely a skeleton framework, allow a free circulation of air 
underneath the pile. On these base supports, cross scantlings of 
say, 2^ X 2*^ or Z'* x 3^ section are placed, to serve as bases for the 
vertical lines of crossers If the stack is to be built under cover 
of a roof, the foundations should be level. If, however, the timber 
is be piled in the open, then a slope of 1 in 10 should be allowed, 
in the direction of the length of the boards, to allow rain-water 
to run off. 

The orientation of the stack foundations is also a matter of no 
small importance, as on this will depend the manner in which the 
timber will be piled. As a general rule, and especially in the case 
of refractory timbers, the end of the pile of seasoning timber should 
face the direction of the prevailing dry winds, or, in other words. 



the length of the pile should be in the same direction as the pre- 
vailing dry winds. The main force of the hot blast is then met by 
the sides of the crossers and only one end of the planks is 
exposed to it. When seasoning non -refractory woods and light 
soft timbers such as semul [Bomhax malaharicum), papita {Ster- 
cuUa campanulata), etc., the piling should be done with the length 
of the crossers pai'allel to the direction of the prevailing dry winds, 
because with these timbers drying in the quickest possible time is 
required. 

2. Having made the foundations and prepared the skeleton 
framework upon which the timber is to rest, nothing remains but 
to stack the timber which is to be seasoned. The first thing to 
do is to sort the plonks or scantlings to their respective lengths. 
As a general rule, only pieces of the same length should be piled 
together. If, however, it is absolutely necessary to pile unequal 
lengths together, then the longest pieces should be sorted out and 
piled at the bottom of the stack, the next longest above them, and 
so on up the stack, with the shortest pieces at the top. Long 
pieces should not bo ordinarily piled over shorter ones, otherwise 
bad twisting and warping are bound to result. Any long pieces 
projecting out from the stack should have their ends separately 
supported as shown in the photograph. The ends of the bottom 
pieces should, as nearly as possible, be directly above the founda- 
tion pillars, and in any case should not overlap the foundation 
framework by more than few inches. 

The width of a pile should not ordinarily exceed 5 feet, but, 
if it does, an open space 8" to lO'" wide should be left in the middle 
of the pile, from top to bottom. This allows a good circxdation 
of air in the centre of the pile and keeps the seasoning of all parts 
of the stack uniform. Between adjacent piles, there should be a 
free space of about 1| feet to 2 feet, to allow for a free circulation 
of air round the pile. 

3. Having sorted the pieces according to lengths, the next 
step is to see that BufiScient ** crossers ’’ are at hand to complete 
the pile. To those unacquainted with correct air-seasoning prac- 
tice, it must hero be explained exactly what crossers are and what 
function they perform. Put briefly, crossers are small I)atten8, 
an inch or so square, and sufficiently long to stretch across the 
stack, which are placed in between the pieces of wood to be Bcason- 
ed to separate them from each other and so form a small space in 
between the pieces, which allows the air to circulate freely through- 
out the stack and come in contact with practically all parts of the 
pieces being seasoned. If planks are piled one on top of another 
witii nothing in between them, circulation of air would be 

; impwdbte, and the surfaces of the i^nks lying aipinst each other 
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would remain damp, while other surfaces exposed to the air would 
be drying rapidly. This unequal drying would result in split- 
ting, surface- era ching, and waiping of the timber, and would also 
increase the liability of mould growth and fungus development 
on the damp patches between the closely piled wood. 

It will be seen, therefore, that crossers play an active part in 
air-seasoning operations, and their preparation must not be neglect- 
ed. They should be sawn from sound timber and should be as 
dry as possible. They should also be of uniform thickness, the 
best size being approximately A width of I'' thick 

crossers gives a more stable piling than if 1" x 1" crossers are used. 
Formerly it was the practice to use small crossers for thin planks 
and bigger crossers for larger sized stock, but taken all round, 
VxlY crossers are the most suitable for all ordinary work. When 
piling commences, the crossers are placed, at intervals of not more 
than 4 feet, at right angles to the pieces to be seasoned. If any 
particular wood is very liable to twist or warp, they should be 
placed at lesser intervals, say 2 feet apart. The same should be 
done in the case of all planks of less than .1'' in thickness, as these 
are more liable to warp than thicker stock. The second layer of 
crossers must be placed exactly above the first layer, with a layer 
of planks in between, and so on up the pile, so that when the ends 
of the crossers are seen from the side of the pile, they are all in 
straight vertical lines from the bottom of the pile to the top. The 
two end lines of crossers should always be as near the ends of the 
planks as possible. This prevents the ends of the planks from 
splitting to a certain extent, and also from warping. It is not a 
bad practice to treat crossers with a preservative if they are of a 
perishable type of wood. This increases their life considerably 
and results in a stock of sound crossers being always available. 

4. Everything now being ready, nothing remains but the actual 
piling of the timber, which, in itself, is not a difficult operation. 
Timber can of course be piled vertically or horizontally but these 
instructions deal only with horizontal piling ; vertical piling being 
an entirely different business, and one used in special circumstances 
only and not recommended as a general rule. 

The piling commences, then, with a layer of the pieces to be 
seasoned being laid on the skeleton framework, the top of which 
is about 20 inches from the ground. Next above these comes a 
layer of crossers, then another layer of planks, and so oii to thetop 
of the pile. There is nothing difficult about this, -the chief points 
to remember being to pile the longest planks at the bottom and to 
keep the sides, and at least one end of the planks, in a true vertical 
plane. If the planks are not all of one length, then the other end is 
bound to be irregular, the longest planks being at the bottom and 
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the shortest ones at the top. In the same way, as already men- 
tioned, the crossers should be in a vertical line, one above the other. 
It is important that adjoining planks should not actually touch 
each other. A small space should be left, to allow fi*ee access of 
air to the sides of the planks, as well as to the top and bottom faces. 

This then is all that is required in the pi'oper piling of timber 
for seasoning. There is nothing difficult about it and it requires 
little, if any, more trouble than piling planks haphazai'd one on 
top of the other, a practice frequently seen, it is sad to relate, 
throughout the length and breadth of india. Yet note the differ- 
ence in the results. In the one case, half the stock is often lost, 
either through rot, staining or white ant attack ft'om being in con- 
tact with the ground, or from splitting and twisting. In the other 
case, and with very little extra expense or trouble, the timber 
dries out evenly and quickly, the loss due to contact with the 
ground is absent altogether, while cracking and warping are re- 
dxiced to a minimum, and the owner has a fine stack of well-seasoned 
wood, 

(b) PBOTECTIOlSr OF THB STACK FROM HOT WIKDS AKD SUN. 

We now come to the second factor of importance, namely, the 
protection of the stack from the hot dry prevailing winds, the 
blazing Indian sun, and the rain ; the first two being the chief 
causes of too rapid drying of wood and consequent splitting and 
cracking. It is quite evident that a pile of timber* is subjected to 
a terrific ordeal, if the scorching Indian sun is allowed to beat 
down on it day in and day out. In the same way, the hot desiccat- 
ing winds, which blow for weeks on end in most parts of India, 

, have a drying power equal to, if not greater than, the sun. 

It is obvious, therefore, that some kind of protection must be 
given to the stacked timber, especially when dealing with woods 
which are very liable to cracking axul splitting. The next ques- 
tion is to decide what kind of protection will be the best, bearing 
in mind that it must be effective for the class of timber to be dealt 
with and, at the same time, it must be as cheap as possible. 
Mr, 0. V. Sweet, late Seasoning Officer at Dehra Bun, has dealt 
with this question in detail in his Indian Forest Record, YoL IX, 
Part y, page 66, published in 1922, by the Su|)erintendimt, 
Government Printing, India. He divides the Indian woods into 
three classes : — 

(1) Woods which are very liable to crack, split, and warp, 

called refractory woods. 

(2) Woods which are only moderately liable to crack, split, 

and warp, called medium refractoiy woods. 
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(3) Woods which are capable of withstanding rapid seasoning, 
or are particularly liable to staining, mould, and decay 
during seasoning, called non-refractory 'woods. 

In order to obtain the best results when air-seasoning timbers 
falling under one of these heads, he has proposed a different type 
of shed for each class, and, as he has put the whole matter briefly 
and with great clearness, I cannot do better than repeat what he 
says. He first explains that the amount and kinds of shelter re- 
quired for successful air seasoning vary with the characteristics 
of the wood and climatic conditions of the locality. Woods which 
have a tendency to crack and split are those which suffer most 
from rapid seasoning, and, therefore, require means of reducing 
the rate of drying by maintaining a relatively high humidity in the 
air surrounding them. Other woods, such as semul (Bombax 
malabaricum) or salai {Boswellia serrata), have a tendency to dis- 
colour and decay, and must be treated quite differently from re- 
fractory woods. In this case, the surface of the wood must be 
permitted to dry as quickly as possible, so that fungus and mould 
may not be able to develop. The only protection needed in this 
case is from rain. The sun and wind should be given full 
opportunity to accomplish drying as quickly as possible. In the 
same way, woods of medium refractoriness must be given a half 
and half treatment, so that drying is neither too slow nor too rapid. 
The following are three types of sheds recommended for these three 
different classes of timbers. 

1. Seasoning sheds for refractory timbers. 

It is obviously impossible to lay down a rigid specification for 
a seasoning shed to suit all requirements, as the climate, the species 
to be seasoned, and the size and permanency or otherwise of the 
project, all 'have a bearing on the most suitable type of shed to 
instal. However, the essentials for a suitable seasoning shed for 
refractory woods, especially in dry regions, are as follows : — 

(а) A light water-tight roof to keep off the sun and rain. 

(б) Shelter at the sides exposed to sun and drying winds. 

(c) Ventilation under the roof and below the piles, for admit- 
ting fresh air and for getting rid of the moisture eva- 
porated from the wood. 

The sheds best adapted to meet the above requirements are 
long narrow buddings. The loading and unloading can be done 
either from a central passage down the middle of the shed or from 
the two sides. If loading from the centre is proposed, the shed 
should be 40 to 50 feet wide, and the timber should be piled 16 to 
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18 feet deep on either side of the central passage. The side Ti alls 
should be perfectly immovable, and may be made of any tight 
material such as heav^^ thatch, mud, bamboo and mud plaster, 
wood, or brick, the essential point being that the walls must protect 
the timber from sxm and wind and must not extend right up to the 
roof or right down to the ground ; an opening to 2| feet wide 
being left at the top as well as at the bottom, to allow a free circula- 
tion of air through the piles. 

If loading from the sides is preferred, the sjde walls must be 
movable, and the width of the shed should not be more than 30 
to 40 feet. Walls consisting of a series of swinging or sliding 
doors made of w'ood or thatch, provide a good permanent type of 
construction, but more temporary and cheaper walls may be made 
by closing the sides, except for the space under the roof and above 
the ground, with boards standing on end, side by side, and secured 
in a slot or by a collar. This arrangement involves no great expense, 
as the boards can be taken from discarded stock or cut from some 
cheap species. All or any of the boards should be easily remov- 
able for loading or unloading, and, if necessary, a board' here and 
there can be removed to allow a free circulation of air if the condi- 
tion of the stack requires it. 

^ The next important thing is to know which woods are refrac- 
tory and which are not. From experiments carried out by the 
Seasoning Section of the Forest Research Institute, the following 
species have been classed as refractory timbers, and timber mer- 
chants and others are advised to xise sheds such as that described 
above, when seasoning these species, particularly in a dry climate : — 

Aegle marmehs (bml)* 

Aglaia 

AUingia exceUa (jutili), 

^.nogeissna acuminata (yon)- 
AnogemuB latifoUa (axle-wood) 

Anogemua pmduh (kardahi)^ 

Baaaia laiifolia {rmhua). 

Bassia hngifalia {mahua)- 
Btmera sarrata (Indian red pear). 

Careya arlcrea (kumii). 

Oarallia integerrima* 

Oarapa moluccemia (pussur), 

Cmaia fistula (mgbrikh). 
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Chloroxylon swietenia (East Indian satin-wood). 

Cleistanthus collinus (garrar), 

Diospyros melanoxylon (tendu). 

Drimycarpus racemosus (telsur). 

Eucalyptus eugenioides. 

Eugenia gardneri (jaman). 

Eugenia jambolana (jaman). 

Eugenia operculata (jaman). 

Oluta travancorica (gluta). 

Hardwichia hinata (anjan), 

Heritiera minor (sundri). 

Eopea parvifiora {hopea). 

Hopea wightiana (hopea). 

Lager sir oemia lanceolata (benteak). 

Lagerstroemia parvifiora (lendi). 

Ougeinia dalhergioides (sandan). 

Phyllanthus emhlica {amla), 

Planchonia andamanica (red bombway). 

Quercus lamellosa (Indian oak). 

Querctcs lineata (Indian oak). 

Shorea robusta (sal). 

Soymida febrifuga (rohin). 

Terminalia paniculata (kindal). 

Terminalia tomentosa (laurel). 

Xylia xylocarpa (irul). 

2. Seasoning sheds for medium refractory timbers » 

The seasoning of woods which are only moderately liable to 
crack and warp can be carried out more quickly than is the case 
with refractory timbers. The type of shed most suitable for 
these timbers is practically a half section of the first shed described 
above, f.e., one side is permanently closed (except under the roof 
and above ground), while the other is left open, with a roof sujBfi- 
ciently overhanging to protect the piles from rain. This type of 
shed should be left open on the north side, unless otherwise shaded , 
so that the exposed side will usually be in the shade. The roof, 
both for this type of shed and for the other type described above, 
may be of any material which is weatherproof, such as thatch, 
tiles, wood or iron. In all cases, however, it is important that the 
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roof should overhang the sides of the shed by at least 3 feet, so as 
to protect the space left for ventilation between the roof and the 
walls from driving rain. 

The following timbers may be classed as medium refractory 
woods and should be seasoned in sheds similar to that described 
above : — 

Acacia arabica (babul). 

Adina cordifolia (haldti). 

Albizzia lebbek (kokko). 

Albizzia lucida. 

Albizzia odoratmvma (black siris). 

Albizzia ^rocera (white siris). 

Albizzia siipulata, 

Artocarpm chaphsha (ohaplash). 

Ariocarptta lakoocha (lakooch)- 
Artocarpm hirsuta (aim). 

Boekmeria rugulosa, 

Calophyllum species (poon). 

Caatanopsia sp. (Indian chestnut). 

Cedrela toona (toon). 

Dalbergia latlfolia (Indian roscvvood). 

Dalbergia siaaoo (sissoo). 

Dillenm pentagyna {aggai). 

Dipterocarpua species (gurjnn). 

Dichopaia elliptica (pali). 

Dichopaia polyantha (tali). 

Dyaoxylum glanduhaum (white cedar). 

JPraxinua fioribunda (Himalayan ash). 

Qaruga pinnata (kharpat). 

Gmelina arborm (gamari), 

Orewia tiliaefoUa (dhaman) . 

Hardmckia pinnaM (piney). 

Holarrhena antidyaenterica. 

Schptelea integrifcUa (kanjn). 

Sapea odorata (hopea). 

BymmoMdym mmlmm (kuthan)* 
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Juglans regia (walnut). 
Lagerstroemia flos-reginae ( j arul) . 
MacTiilus sp. (kawala), 

Melia azedarach (neem). 

Odina wodier (jhingan). 

Parrotia jacquemontiana (parrotia) . 
Pterocarpus dalbergioides (padauk). 
Pterocarpus marsupium (bijasal), 
Pterospermum acerifolium, 
Saccopetalum tomentosum {hoom), 
Sageraea elUptica (chooi). 

Schima walUchii (needlewood). 
Schrebera swietenioides, 

Stephegyne parvifoUa (kaim). 
Stereospermum chelonoides (padri). 
Stereospermum auaveolens {par'ari), 
Stereospermum xylocarpum. 

Tectona grandis (teak). 

Terminalia arjuna (arjun). 
Terminalia belerica (bahera). 
Termirtalia bialata (white ohuglum).. 
Terminalia manii (black chuglam). 
Terminalia myriocarpa (bollock). 
Terminalia procer a (badam). 


3. Seasoning sheds for non-refractory woods. 

We now come to the last type of shed, namefy, that designed 
for ■woods which^ are capable of withstanding rapid seasoning, or 
are particularly liable to staining, mould, and decay during season- 
ing. The essentials in this case are almost the opposite to those 
for refractory woods. The chief thing is to protect the timber 
from rain, but at the same time to allow as free a circulation of 
air as possible through the piles.’ This is not difficult, and the 
type of shed required is simple. All that is necessary is that the 
timber should be piled under a good weatherproof roof, in such a 
manner that all sides are exposed to the air. ^ It is also advisable, 
in this case, to place the piles so that their length is at right angles 
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to the prevailing winds. The crossers between each layer of planks 
will then be end-on to the prevailing wind, and the air-currents 
can pass straight through the piles without much resistance. This 
will result in very rapid dr^dng of the surface of the planks, thereby 
preventing attack by fungi, ich cause rot and stain, as such fungi 
must have moisture to be able to establish themselves. In the 
case of such timbers as semul {Bombax malaharimm) and salai 
{BoswelUa serrata) w^hich are very liable to the rapid formation 
of mould and to staining, it is a good plan first to stand the planks 
up on end against a horizontal support for a week or two after con- 
version. This ensures still more rapid drying, but it should not be 
continued too long, otherwise the planks are apt to warp. After 
this short period of "‘vertical seasoning”, the planks should be 
piled horizontally as already described. The timbers falling under 
this third category are the following ; — 

Abies piTidrow (Himalayan silver fiir). 

Acrocarpus fraxinifoUm (mundani). 

^Ahtonia scholaris (shaitan wood). 

^Anthocepkalus cadamha (kadam)* 

^Bombax imigne (scmuI). 

"^Bombax malaharimm (semul). 

^Boswellia serrata (salai). 

Caimrmm eupJiyllum (white dhup). 

Cedrua dmdara (deodar). 

^CuUenia excelsa (karani). 

Duabanga aonmratioidea (lampati). 

Fiona aaperrima. 

Litaaea polyantha* 

Mickelia champaca (champak)- 

Mangifera indica (mango). 

Morna alba (mulberry). 

Pariahia imignia (red dhup). 

Piem morinda (Himalayan spruce). 

Pinm exceUa (Rail). 

Pimti hngifalia (ehir). 

"^Sideroxylon longepetiolatum (lambapatti). 

*8terculia campannlcda (papita). 

♦ Thmetimham are very liable to modid and rot*. 



Photograph showing vertical method of stacking non-refractory timber for 
rapid drying to prevent mould growth and discolouration. 
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^Sterculia urens (Jcatira), 

"^Sterculia villosa (udali). 

^Tetrameles nudiflom (maina). 

^Trewia nudifiora (gutel). 

"^Vateria indica (vellapiney). 

The three lists given above do not cover all Indian woods 
but only those on which experiments have been carried out with a 
view to classifying them into their respective categories. Timber 
users who intend seasoning timbers other than those included in 
these lists, would be well advised to obtain the latest information 
regarding such woods from the Forest Research Institute, before 
they start seasoning them. 


* These timbers are very liable to stain, mould and rot. 
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CHAPTEE m. 


Kiln Drying of Wood. 

A few words will not be ont of place to explain what is meant 
by the kiln drying of wood, or, as it is more usually called, kiln 
seasoning. 

When wood dries under ordinary air-seasoning conditions; 
the moisture contained in the various elements of which wood is 
composed is evaporated ojff by the heat of the surrounding air 
the rate of di’ying depending also on the atmospheric humidity 
and circulation of air. In the dry summer months, when the 
temperature is high and the humidity low, drying is very rapid, 
in fact too rapid for many of the indige^nous hardwood's ^vhich 
are rather susceptible to surface cracking and splitting, and conse- 
quently require protection against too rapid drying conditions. 
During cold winter nights, on the other hand, when the tempera- 
ture is low and the humidity high, the rate of drying of wood is 
so low as to be practically negligible. During the wot monsoon 
months also, the rate of drying is considerably slackened on account 
of the prevailing high atmospheric humidity. Taking every- 
thing together, therefore, it is only during a fraction of the total 
time required for the complete air-seasoning of a piece of wood 
that a,ny drying actually takes place. 

Fundamentally, the kiln drying of wood is based on exactly 
the same principles as the air-drying process, ex(‘ept that tlic condi- 
tions of drying, namely the temperature, humidity and cirotda- 
tion of air, are maintained during the process at a level at which 
wood will dry at a maximum rate without BujBTering damage to 
any appreciable extent. In kiln drying, higher temperatures are 
used than those obtainable in air-seasoningf This accele^rates the 
process of drying, and means a considerable saving of time. Kough- 
ly speaking, in kiln seasoning it is possible to reduce the period of 
drying to about one-twelfth to one-tw^entieth of that normally 
required for air-seasoning the same timber. With kiln drying it 
is also possible to dry w’ood to any desin^d low moisture content, 
and since the conditions of drying are always under control, the 
quality of the dried material is usually bett<T than in air-season- 
ing, while seasoning losses from insect and fungus attack, etc., 
are kept down. 

For many years progress of commercial kiln«drying of wood in 
India was slow, chiefly on account of the fact that the ccBt of an 
installation, as well as the cost of operating kilns, was beyond the 





Plate VI. 











A pile of railway sleepers stacked for air-seasoning in the 1 and 9 method. 
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means of most small scale mannfacttirers. As most of the wood- 
working industries in this country are run on a small scale, attempts 
have been made at Debra Dun to simplify kiln designs, as well as 
the processes of drying, to such an extent as to bring them within 
the reach of the normal small scale furniture maker in India. It 
is gratifying to be able to record that the Seasoning Section at 
the Forest Research Institute at Debra Dun, has succeeded in 
this aim, and a large number of small kiln installations are now 
successfully running in dijfferent parts of the country. A new 
process of kiln drying has been developed, which is much simpler 
to operate than the old process. It requires much less steam and 
does not necessitate continuous day and night operation. Kiln 
design has also been simplified, and a kiln with a charging capacity 
of about 250 cubic feet of sawn timber can be erected complete 
(excluding the steam boiler) at a cost of less than Rs. 2,500. In 
a kiln of this type, working during day time only, about 5,000 c.ft, 
of sawn timber in the form of one inch planks of a medium refrac- 
tory hardwood can be dried in a year. The cost of drying depends 
upon many factors, namely the cost of fuel and electric current, 
the supervision and operating charges, the output from the kiln, 
etc. It may vary from annas 4 to 8 per cubic foot for drying 
one inch thick planks of timbers like sissoo or teak. The drying 
costs for other thicknesses upto 3 inches, would vary approximately 
in the same proportion. 

For large scale operations, the kiln drying of wood is certainly 
more economical than air-seasoning. This is evident from the 
widespread use of commercial seasoning kilns in the United States 
of America and from their increasing popularity in European 
countries. In the last few years many progressive timber firms 
in India have installed batteries of seasoning kilns, chiefly for the 
drying of packing case woods. Installations for this purpose are 
now to be found in Assam, Bengal, Bombay and Malabar, and 
many new kiln installations are being planned. The cost of season- 
ing half inch planks of a light hardwood like semul in a large sized 
installation for drying box shooks is calculated to be between six 
pies and one anna per cubic foot. 

The diagrammatic sketch on the opposite page gives a good 
general idea of the design of an internal fan kiln suitable for the 
drying of both furniture timbers and packing case woods. Practi- 
cally all the equipment necessary for buil^g up a kiln of this sort 
can be obtained from any engineering firm in this country. Further 
details should be obtained from the Officer in Charge of the Season- 
ing Section at Dehra Dun. 

In places where steam is not already available, and the cost 
of purchasing and running a steam boiler solely for the sake of a 
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small seasoning Vil’n is considered to be too high, a simpler tjrpe of 
Triln baying its own furnace can be installed. A furnace kiln can 
be of two types, one in which the combustion gases perform the 
actual drying of the wood and, therefore, come in contact with the 
timber to be dried. This is called a direct heating type. In the 
second'^d of furnace kiln, the hot combustion gases and ^oke 
pass through sheet iron ducts, which are placed inside the kiln 
and^ich heat the air circulating inside the drier. This is called 
an( indirect heating type. A furnace kiln of the direct heating 
tj^e is diagrammaticaUy illustrated on the opposite page. The 
Iriln is equipped with its own furnace of a rather complicated design 
in which any wood waste can be burnt. The gases from the burn- 
ing fuel undergo a second combustion, so as to get rid of the un- 
burnt smoke and soot, and after they are conditioned to the proper 
temperature and humidity by means of water sprays and the 
admission of fresh air they are blown into the kiln by a centrifugal 
tan. This type of kiln has given very good results at Dehra Dun. 
The quality of the dried material is quite as good as that obtained 
in a steam-heated kiln, except for a slight surface-blackening 
• of the wood. This is due to some unburnt smoke passing at times 
into the kiln. The discolouration is, however, purely superficial, 
and is easily removed by planing. 'The total cost of a kiln of this 
t 3 rpe indudmg the builtog construction would not be more than 
Rs. 4, '500, probably less. 

A furnace kiln of the indirect heating type is less costly to build 
and easier to operate. It has also the advantage over the direct 
heating t 3 rpe that the timber to be dried does not come in contact 
with smoke, and there is therefore no chance of surface blacken, 
ing of timber during drying. Kilns of this type cain be built with 
or without blower circulation as desired. A simple furnace kiln 
with indirect heating without fans should not coat more than 
Rs. 1,600 to build in India. Full details about such kUns can be 
obtained from the Officer in Charge of the Seasoning Section at 
Dehra Dun, who will be pleased to advise on all matters relatiog 
to the air and kiln seasoning of wood in India. Detailed schemes 
will be supplied for any Iona fide seasoning projects and instruc- 
tions will be given as to the best method of working the kilns. 
If desired, kUn operators can be trained at Dehra Dun, provided 
there is some definite kiln seasoning plant in course of erection for 
which their services are required. All correspondence in this con- 
nection should be addressed to the Utilisation Officer, Forest Re- 
search Institute, P. 0. New Forest, Dehra’ Dun, 
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CHAPTER IV. 

Wood Preservation. 

The sapwood of practically all timbers is very perishable, 
and is liable to be destroyed within a comparatively short time, 
by destructive agencies such as fungi (rot), termites (white ants) 
and borer insects. In the brackish waters of tidal rivers and in 
harbours, marine borers also are very vigorous in attacking piles 
and other marine structures and destroying them within a very 
short time. Theheartwood of some timbers are naturally durable 
against such destructive agencies for varying periods, depending 
on the natural durability of the wood and the conditions under 
which the wood is used. Among the moat durable of Indian heart- 
woods are teak {Tectom grandis), Sal {Shorea robusta), deodar 
(Gedrus deodara), mesua (Mesm ferrea), hopea (Hopea parviflora), 
irul (Xylia xylocarpa)) Amdaman padauk (Pterocarpus dalbergioi^ 
de$)t rosewood {Dalbergia latifoUa), siris (Albizzia species) and a 
few other species. 

The heartwood of most other Indian timbers is perishable* 
within a comparatively short time, if exposed to attack by fungus* 
termites, or borers, under unfavourable conditions. The sap- 
wood of all timbers is of course extremely perishable. The only 
practical and effective remedy to prevent such perishable woods 
from being destroyed in service is to treat them with an ejBElcient 
wood preservative. In this connection, it may bo mentioned that 
as sapwood is not hiferior to heartwood in strength, and as it is 
usually far easier to treat than heartwood, it is better to use treated 
sapwood in preference to untreated or treated heartwood, in the 
case of all timbers the heartwood of which is not naturally durable 
or easily treatable. 

Wood pebseevation processes. 

There are several ways of applying wood preservatives to tim- 
ber, the best known and most commonly used being : — 

(a) Brush treatments or spraying (surface treatments). 

(b) Soaking or dipping treatments. 

(c) Pressure treatments. 

(a) Brush treatments or Bpraying, 

This form of treatment is the easiest to apply, but it is also 
the least effective. It is not a form of treatment recommended 
if good durability under unfarvourable conditions is required. It 
is purely a superficial treatment, and to be of any use at all it 
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must be done thoroughly, and if possible repeated at intervals. 
It usually consists in giving the timber two coats of preservative 
with a brush or spray. Ihe second coat is given after the first 
has dried. The wood to be treated should be thoroughly seasoned^ 
otherwise cracks may develop later and give access to wood des- 
troying agencies to the untreated wood below the surface. Care 
should also be taken to see that the wood to be treated is free of 
fungus attack. A brush treatment does not prevent the develop- 
ment of fungus already present inside the wood, and if any such 
fungal attack is present in the wood before a brush treatment is 
given, it will probably continue to develop in the interior of the 
wood, in spite of the surface coat of preservative. If a brush is 
used for the treatment, the preservative should be flowed over the 
wood liberally, so that the liquid can run into all cracks and joints* 
An oil preservative such as creosote or creosant is preferable to a 
water solution preservative for this type of treatment. The 
preseryativie should also preferably be applied hot. If the treat- 
ment is intended only to be effective for a short time, or if the oily 
nature and colour of a preservative like creosote, is considered 
objectionable, as for example in the treatment of box shocks to 
prevent fungal staining or borer attack,' a water solution preserva- 
tive can be used. Zinc chloride, copper sulphate, mercuric chlo- 
ride, sodium fluoride, Z. M. A., Wolman salts, and Ascu are ex- 
amples of preservatives which can be used for this purpose. The 
last named should be used cold. If foodstuffs are to be packed 
in treated boxes, discretion should be used in the choice of preserva- 
tives, as some preservatives are poisonous and may affect the 
contents of the treated boxes. In conclusion, it should be clearly 
understood that a surface treatment is not recognised as a standard 
form of effective w^ood preservation. It is faiiiy effective in well- 
yentilated seasoned timber-work in interior and sheltered loca- 
tions, but it should not be used for partially ventilated w^ork, such 
as floors and ceiKng boards, or where the timber is installed in the 
^ound or liable to be directly attacked by fungi or termites. 
Under such conditions it is of practically no value at all. 

(6) Soaking or dipping treatrneTiis. 

These methods of treatment are the most effective form of treat- 
ment for the small timber user who is unable to afford a pressure 
plant or purchase pressure treated wood. 

The treatment consists in obtaining a suitable tank or drum* 
^a.mm^sing the wood in the preservative for varying periods. 
Me best form of soaking treatment is a hot and cold treatmeht. 




Photograph of an open tank for preservative treatment. 
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known as an open tank ” treatment. This is carried out as 
follows : — 

The preservative, with the wood immersed in it, is heated 
by means of steam coils in the tank or an open fire under the tank. 
If coal tar creosote is used, the oil is heated up to about 170° to 
180°F. When this temperature is reached, it is held for a period 
of from 2 to 4 hours, depending on the timber being treated and 
the use to* which it is to be put, after which the fire is raked out 
or the heat cut off, and the oil is allowed to cool down to atmos- 
pheric temperature, with the wood still immersed in it. This is 
the important part of the treatment, as it is during the cooling 
process that most of the preservative is absorbed by the wood* 
When the oil has cooled down, the treatment is complete, and the 
wood can be removed and stacked for drying. Care should be 
taken if an open fire is used under the tank, to see that no oil is 
allowed to run down the outside of the tank and catch fire. 

This form of treatment is vei^ effective with all timbers which 
absorb preservatives fairly readily, and although the penetration 
may not be so deep as that obtained under pressure, it is usually 
considerably better than the superficial treatment obtained by 
brushing, or by merely soaking or dipping in cold preservative* 
With most sapwoods and quite a lot of heartwoods, very good 
penetration can be obtained by using this method of open tank 
treatment, and where pressure treatment is not obtainable, it is 
the best alternative. 

Almost any preservative can be used for an open tank treat- 
ment. Coal tar creosote is largely used for this purpose, and other 
preservatives such as sodium fluoride, zinc chloride, Z. M. A., 
Wolman salts, copper sulphate, and mercuric chloride, can all be 
used. If Ascu is used, a slight modification is necessary, as a 
precipitate forms if Ascu is heated. In this case, two tanks are 
necessary. In one, hot water only is used. The wood is first 
heated by being immersed in the hot water, and is then lifted out 
and immersed in the second tank in which cold Ascu is used. The 
wood cools in the cold Ascu and absorbs the preservative during 
the cooling process. 

Needless to say, the wood should be seasoned for all forms 
of open tank treatment. Green or wet wood is already saturated 
with liquid. It cannot, therefore, absorb much more liquid, in 
the form of pres^ative, unless most of the original sap has been 
dried out. 

(o) Pressure treatments. 

Treatment of wood in a closed cylinder, under pressure, is the 
best and most effective form of preservative treatment known^ 
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Eor this form of treatment, a properly designed pressure cylinder, 
together with storage tanks, pumps and pressure gauges, are neces- 
sary. There are several types of pressure treatments and several 
types of treating plants, and the technique of treating various 
kinds of wood under pressure has reached a high state of efficiency. 
It is not the intention to describe different forms of pressure treat- 
ment here, as. this would fill a book. Anyone specially interested 
should write to the Utilisation Officer, Forest Research Institute, 
Uehra Dun, when their specific problem will receive immediate 
attention by an expert on the subject. Suffice it is to say that the 
Forest Research Institute has studied the preservative treatment 
of practically all the common commercial woods of India. It 
has also made a special investigation of the merits and limitations 
of all common wood preservatives, and is, therefore, in a position 
to offer help and advice on all questions connected with wood pre- 
servation in India. 

Apart from the three most common methods of treating wood 
mentioned above, there are some other less used and more specia- 
lised methods for treating wood with preservatives. They are 
not, however, of very wide application and are more suited for a 
specific purpose with a special kind of preservative or class of 
timber. The Osmose ” process and the ‘‘ Bouoherie process 
are amongst the best known. The first consists in covering green 
{freshly felled) wood with a preservative paste after the removal 
of the bark. The whole is then covered with waterproof paper 
and left for 2 to 3 months during which period the preservative is 
absorbed into the sapwood. The Boucherie ’’ process is used 
for treating green wood in the form of poles or posts. The pre- 
servative is led from a height to the end of the pole or post, and by 
hydrostatic pressure is forced through the length of the wood, to 
replace the sap, which drips nut at the other end. It is a very 
simple process, and with certain species very effective, and the 
penetration in small posts or poles is often complete. A simple 
modification of this process is illustrated opposite. In this case, 
pieces of motor car itmer tubes are fixed at one end of the post to 
hold the preservative, and the post is propped up with this end 
slightly above the other end. The preservative then flows through 
the post and effectively treats it, the treatment ceasing as soon as 
preservative of full strength em^ges at the bottom end. It is a 
very simple and effective method of treating fence posts in situ. 
The posts must be freshly felled and preferably full of sap. The 
duration of the treatment will depend on the nature and length 
of the post or pole. 

Wood presbbvattves. 

There are numerous conuhercial and proprieta^ W 064 preserva- 
tll%% en the market. Some are best suited for one purpose, others 
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A simple method of treating small quantities of fence posts etc., by means of old motor tubes. 
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for another. Most of them contain some toxic principle which 
deters the growth of fungi or repels attacks by white ants or borers, 
but none is so universally used in commercial treating plants as 
coal tar creosote. 

Coal tar creosote. 

The chief merits of creosote are that it is highly toxic to wood- 
destroying agencies, and being oily is a waterproofing medium* 
Under mild conditions, it remains in the treated wood for a very 
long time, but under the severe conditions sometimes experienced 
in India it is not always so permanent. In Europe and America, 
coal tar creosote is a very cheap preservative, but in India it is 
comparatively expensive. This, coupled with the fact that creosot- 
pg pressure plants are expensive, has been the chief deterrent to 
its more extensive use in India. It is nevertheless a good preserva- 
tive under certain conditions and one which is very useful for open 
tank ’’ treatment. In India, coal tar creosote is generally used 
mixed with fuel oil. A 50-50 mixture is commonly employed. 
This cheapens the preservative while still retaining a reasonable 
amount of toxicity. Euel oil by itself should not be used, as it 
has practically no toxic effect on fungi or insects. Both creosote 
and fuel oil are available in India, 

Wood tar creosote. 

Wood tar creosote was, some years ago, used in South India on 
a fairly large scale, but its use has now been abandoned as it was 
found that it was not so toxic nor so permanent as coal tar creosote* 
It is also more corrosive to metal than coal tar creosote. 

Zi'm chloride. 

I^his is the cheapest of the water solution group of preservatives. 
It m not, however, a very permanent preservative and it is soon 
leached; out of w^ood if exposed to heavy rain or damp conditions. 
It is how'cver highly toxic to fungi (rot), and as such is usefol for 
timbers used under cover or not in contact with the ground. It 
is usually used dissolved in water in a strength of from 2 to 6 per 

Sodium fluoride. 

A highlji' tdxio water solution preservative, if used in strer^ths 
of from 2 to 4 per cent. It is however not permanent and is liable 
to leach out of wdod under unfavourable conditions. It is not 
suitable for use where the soil contains a lot of lime, as it forms an 
insoluble but ineffective p^oqutate with water containing calcium 
salts. Water containing calcium m therefore also not suitable for 
preparing solutions of s<^ium flui^de. 
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Copper sulphate* 

A preservative which is highly toxic to fungi, but one which is 
of low permanency on account of its high solubility. It also cor- 
rodes iron and cannot therefore be used by itself in commercial 
pressure plants. It is also said to be ineffective in calcareous soils 
and soils manured with organic or ammoniacal manures. 

Mercuric chloride. 

Extremely toxic to wood destroying fungi, but being also 
extremely poisonous to human beings and animals, its use is not 
extensive. It also corrodes metals. 


Z, M.A. 

Zinc-meta-arsenite was evolved as the result of repeated attempts 
to fix water solution preservative salts in wood. It is practically 
insoluble in water but is soluble in dilute acids. It is impregnated 
into wood with the aid of a volatile acid, such as acetic acid, and 
after the acid has volatilised out the preservative salts are deposited 
in the wood, more or less permanehtly. The preservative is used 
fairly extensively in America but has not been used to any large 
extent in India. 


Ascu, 

The ingredients of this proprietary preservative are arsenic 
pentoxide, copper sulphate and potassium dichromate. The first 
is highly toxic to termites, fungi and borers, and the second is 
highly toxic to^ fungi. The combination therefore forms a good 
toxic preservative against wood destroying agencies. The func- 
tion of the potassium dichromate, besides being a toxic chemical 
in itself, is to fix the other two chemicals in the wood, so as to 
make them unleachable. The degree of fixation ” attained with 
this preservative is very good, and although the preservative has 
only been in use for about 7 years, it has, so far, shown itself to be 
<jne of the best preservatives tested in India if properly used. It 
also has the additional advantage of being used cold, which elimi- 
nates the necessity for heating apparatus in a pressure plant using 
the preservative. Ascu pressure plants are, as a result, very much 
cheaper than pressure plants for a preservative like creosote which 
has to be heated. Against this advantage is the fact that heat 
sterilises fungus-affected wood, which is a matter of some importance 
where inherent fungus attack is present before treatment. 

^ In addition to the above preservatives, there are nunierdns 
oilier proprietary preservatives on the market. One of 
kiiown ^ Solignum, a preservative with a creosote ba^!'^ It is iah 
excellent preservative for painthig on Woodwetfe^ ^'tteig h%hly 



27 


toxic and obtainable in different colours. It also has the useful 
property of drying quickly. It is one of the best preservatives for 
the smaU user, but is too expensive for large scale commercial 
treatment. A good Indian made substitute for Solignum is now 
on the market. It is known as Greosant and some tests done at 
the Forest Research Institute show it to be a good substitute for 
Solignum and an excellent preservative for brush coatings. It 
has been accepted by the Army Department for brush coating 
timber for hutting and other purposes. 

Another well known proprietary preservative is Ouprinol, 
It is not however very permanent in India and is more useful for 
treating fabrics than wood. 

Other preservatives tested at Dehra Dun include Atlas solution, 
Jodehte, Sideroleum, Brunolium, Cresoyle, Anthrol, Concentrol, 
Lignolite, Mortant, Bellit, Hylinit, Anticide, Aczol, Barol,Wolman 
salts, Preservol, Impregnol, Tectal, Celcure, Durol, and Chlor- 
napthalenes. 

Their respective merits and efl&ciency are recorded at Dehra 
Dun, and any one interested can obtain information about them 
by applying to the Utilisation Officer of the Forest Research Insti- 
tute, Dehra Dun. 

Sapstains. 

Before closing this brief account of ^ Wood Rreservation \ 
a few words may be added about sap stains. Such stains are 
brought about by certain fungi which cause discolouration of 
freshly sawn boards of several light soft woods like Bombay mata^ 
baricum (semul), Boswellia serrata (salai), Sterculia campanulata 
(papita), and Trewia rmdiflora (gutel). These fungi only cause 
discolouration of the wood ; they do not damage or weaken it. 
They live on the food material stored in the wood cells but do not 
feed on or destroy the cell walls. The defect does not, therefore, 
affect materially the strength and general usefulness of the wood 
but only detracts from its appearance. It can be prevented by 
dipping the freshly sawn green planks in chemical solutions- The 
following have been found to be efficient ; 6 per cent borax, 2 
per cent Lignasan, 5 per cent Dowicide, or 0*8 per cent Santo- 
brite. It is hoped that these few remarks will help to clear up 
some of the many misunderstandings that arise over the appearance 
of sapstain on wood. Too often one sees perfectly sound timber 
being discarded because it is sapstained and therefore presumed 
to be decayed. Except for appearance, such timber is as good 
m clean wood of the same ^ecies, and can be used for all purpose 
where discolouration is not a serious defect. 
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“ FEBEPBOOBTISrO ” WoOD. 

De^ite the fact that wood is combustible, it has much to re- 
commend it for structural purposes in comparison to steel and 
concrete. Combustibility is not the only criterion to be considered 
in the behaviour of materials towards fire. Steel and iron quickly 
become twisted and crushed rmder load in a fire, and there are a 
. number of instances in which the superiority of wood to steel in 
cases of &e has been proved. By proper choice of methods of 
construction and suitable chemical treatments wood can be made 
very fire-resistant. In recent years, in view of the importance 
attached to air raid precautions, the subject has gained added 
importance. 

The requirements of a good fire-retardant agent are that it 
should be efficient, should not evolve toxic chemicals when exposed 
to fire, should be permanent, and that wood so treated should be 
paintable. It should also not reduce the strength of wood, should 
not deteriorate with tune, should not be hygroscopic, should not 
corrode iron and steel etc., and should not favour the growth of 
fungi. Finally, it should also be cheap. 

There is no known method of making wood absolutely “ fire- 
proof ”, but there are numerous chemicals and paints which can 
be used to make it “ ffie-retardant ”, that is to say they protect 
the wood from catching fire and permit it only to char slowly 
under nomal fire conditions. For aU practical purposes wood 
treated with an efficient fire-retardant chemical is fire proof, in- 
as much as it does not burst into flames when exposed to fire. 
Fire-retardant chemicals can be applied to wood in two ways, 
namely, (I) by impregnation under preasure or by soaking and 
(2) by painting or qtrayiirg .with a fire-retardant chemical, or a 
paint in which fire-retardant chemicals have been mixed. 

Soaking in fire-retarding chemicals is cheaper than pressure 
treatments and usually quite sufficient for normal eiroamstanoes 
The chemicals which can be used for this purpose include alumi- 
niuln sulphate, ammonium phosphate, ammonium carbonate 
ammonium sulphate, sodium-tetra-borate (borax), boric acid) 
m^esium ddoride, magnesium sulphate, sodium acetate and 
sodium silicate^ but as one obemxcal is ofton more suitable for a 
spedfic pui^ose than another, and as some of the above 
have certein drawbadrs to their use under certain condit»o*ia 
^jjvtee, those who wish to use any of the above chemicalal^aiisak- 

wood fire-:tettodllnfe would be well advised to consult!; ^ffifiOrest 
Ins^te ^ore they embwk on tmy venfepw^^cted 
■with :^.i»tanling chemicate. ' 
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As regards j&re-retardant paints, these are simple to make and! 
use, and for all ordinary conditions of serrice are sujBSciently effec- 
tive, in fact painting is usually the most practical method to adopt 
where normal interior fire protection is required. 

For interior use, a cheap and effective fire-retardant wash can 
be made by mixing ordinary lime wash or calcimine with sodium 
silicate (water glass) and common salt. 

Another prescription for a lime wash that has been in use for 
several years in America is as follows : — ^Half a bushel of unslaked 
lime is slaked with boiling water, keeping the vessel covered dur- 
ing the process. The Kme water is strained out, and a little common 
salt is added. Three pounds of rice flour are then cooked with 
water into a paste. The lime water and the paste are then mixed 
with half a pound of Spanish whiting and a pound of glue dissolved 
in hot water. The mixture is allowed to stand for a week, and when 
required is heated and applied with a brush to the wood. 

For exterior use, where the paint is subjected to the action 
of rain and sun, it is difficult to evolve a really satisfactory and 
permanent fire-retardant paint. Several paints purporting to be 
effective are on the market and others can be made from well known 
formulae. These are usually described as fairly effective 
which means that no reaUy efficient and permanent fire-retardant 
paint for exterior use has yet been discovered. Among some of 
the better known of these exterior paints the following are fairly 
extensively used, and if re-painting is done at intervals they are 
good fire-retardant coatings : — ^Cellon, Intraven, Itex, and Porcella. 
‘‘Sorel cement” mixed with fillers like asbestos has also been 
found to give good protection. The following formula is an 
example : — 

Magnesium oxide 2 parts. 

Magnesium chloride solution (Sp. Gr. 1 • 2) . , .2 parts. 

Asbestos (fine powder) 1 part. 

It is, however, again emphasized that such paints give protection 
only in inside locations and that no paint has yet been evolved 
which has been found satisfactory in outside locations exposed to 
sun, rain, and adverse weather conditions. 

Finally, it may be mentioned that the smaller the dimension 
of the treated piece the greater the protection attained. Becent 
research has shown that in large sizes wood is able to protect itself 
sufficiently and the effect of fire-retardant agents in such cases is 
n^Hgible compared to the resistance offered by the wood itself 
after the surface has become charred. 
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CHAPTER V. 

Descriptions of Common Indian Woods. 

In the follo'wing pages, brief descriptions of the main features 
of some of the common commercial woods of India, are given. 
"The descriptions are as short and concise as it is possible to make 
them, but they contain the latest information regarding weights, 
^seasoning qualities, uses, etc. 

Some critical readers may notice that some of the descriptions 
*do not agree with the old text books on Indian timbers. This 
:is due to the fact that the modern practices now adopted at Dehra 
Dun have brought to light several discrepancies in the old books. 
.An endeavour has, therefore, been made to correct these and to 
.give the latest and most accurate data available. 

With regard to the prices quoted, it must be remembered that 
prices change frequently, often from month to month, and that 
where they are given they must be looked upon only as indications 
of the approximate price of the wood. No guarantee can be given 
that these prices will be adhered to by those who have given the 
^quotations. 

In all quotations of prices per ton, a ton has been taken as 60 
^cubic feet. 
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Abies pindrow. 

{A. spectabilis and -^4. Webbiana), 

Trade name. — ^Fir. 

Vernacular names. — Rai (used also for spruce), hadm^ rewar^ 
ios, partal (also used for spruce), etc. 

Weight , — ^About 33 lbs. per c. ft. (air-dry),* 

Description of the wood . — ^The wood is creamy white to light buff. 
No difference in colour between beartwood and sapwood. In- 
clined to be knotty, and clear timber in good lengths is rare. Fair- 
ly soft and very easy to saw and work. Eesembles spruce wood 
and often mixed with it as one timber. A good deal ’’ type of 
wood if obtained free of large knots. 

Seasoning , — An easy wood to air-season. It is very prone to 
fungus attack if wet, and should therefore be dried quickly after 
conversion. It can be stacked in the open but should preferably 
be protected with thatch or shades against sun and rain, to mini- 
mise heart and ray shakes. It kiln seasons without any trouble. 

Strength . — ^It is similar to chir pine in strength. Not quite so 
strong as deodar but stronger than spruce. For details of its 
strength qualities reference may be made to Appendix I, 

Durability , is not a durable wood, and is very prone to 
fungus and white-ant attack egpecially if laid in or on the ground. 
In the Dehra Dun “ graveyard experiments all of the pieces 
under test were destroyed by white ants and fungi in about 2 
years. If used for railway deepers or in exposed positions, fir 
should always be treated with a good preservative, but it should 
be noted that it is diflSLcult to obtain good penetration with a pre- 
servative in this wood without incision. 

Uses , — Fir is a very useful light deal wood. It is suitable 
for all types of pacing cases, containers and fruit crates. It 
would do well for some types of cheap camp ftirnituTe, and other 
purposes where fair strength combined with lightness is a considera- 
tion. It is often used for shingles in the Himalayas, and if treated 
with a preservative, is an excellent wood for this purpose. It is 
one of the few Indian woods which might be suitable for aircraft 
work once a specification for selection is worked out. It is used 
as a treated sleeper by the North Western Railway. It can be 
peeled on a veneer lathe but the knotty nature of the wood makes 
peeling difiScult, It is suitable for paper pulp, but not very suit- 
able for matches. 

* For the air-diy weights given in this book, a moistiire content of 12 pep 
cent has been taken- 
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8mrm of Available iri large quantities in the Punjab 

Jlashnur, Tehri-Garhwal and other areas in North India if a demand 
arises. At present the actual supplies are rather limited, as the 
demand in the past has not been large, but it is recorded that at 
i^t 30,000 tons could be made available annually if required, 
ihe demand for fir for box shooks is, however, steadily increasing. 
It IS extracted chiefly in sleeper form, and supplies are usually 
OTa,flable from the sleeper depots at Jhelum, Wazirabad, Lahore, 
Uhuwan, Doraha, Hardwar and Jagadhri, Or from any timber 
demer in Northern India. If any difiSculty is experienced in 
obtai^ supplies enquiries should be addressed to the Chief Con- 
Krvator of Forests, Lahore, Punjab, or the Conservator of Forests, 
Utuisation Circle, Baramulla, Kashmir. 


Prices. Fir is usually sold in the form of sleepers, but logs in 
good sizes can also be bought jfrom some depots, especially JLelum. 
Fir sleepers are more often than not mixed indiscriminately with 
^ruce sleepers. The price is usually low and is in the neighbour- 
hood of 9 to 12 annas per c. ft. at depots. Broad gauge sleepers 
usually vary from between Rs. 2 to Rs. 3 according to demand. 
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Acacia arabica. 


Trade name- — Babul. 

Vernacular names. — Babul, hihar, gobli, habur, karuvel (Tam), 

etc. 

Weight. — ^About 52 lbs. per c. ft. (air-dry). 

Descri^ption of the wood. — ^The sapwood is yeUowish- white and 
usually wide. 

The heartwood when freshly cut is a pinkish or old rose colour 
but it darkens on exposure to a dull red or reddish brown. It is 
often mottled with darker streaks. The wood is dull and without 
taste or smell, hard, fairly close-textured and with straight or 
slightly twisted grain. 

There are several varieties of babul. The two best known are 
the telia and kaurid varieties, the wood of the former having a 
better reputation than the latter. 

Seasoning. — ^Babul is a wood which can be air-seasoned with 
fairly good results if care is taken. Preferably it should be con- 
verted and stacked for seasoning during or just after the rains. 
If seasoning is started in the dry season the wood should be stacked 
in sheds closed on all sides to slow down the drying, otherwise 
excessive cracking may result. One year is sufficient to air-season 
babul planks up to 2" in thickness. It can be kiln-seasoned without 
difficulty. 

Strength. — ^Babul is an extremely strong, hard, and tough wood. 
It is nearly twice as hard as teak and has a very good shock resist- 
ing ability. For strength details see Appendix I. 

Durability.^— sapwood is not durable. The heartwood is 
durable in most situations but not to the same decree as teak and 
sal. It is usually used untreated, but recent information "indi- 
cates that it would be advisable to treat it if the wood is to be sub- 
jected to excessive wood destroying agencies. It lasted only 
about 3 years in the graveyard ” tests at Dehra Dun. 

Working qualities. — ^An easy wood to convert and to saw when 
green, but it becomes harder and tougher when seasoned. It 
works well by hand, and machines and finishes to a good surface. 
It takes a fair polish but requires careful filling. 

Uses. — ^Babul is a very popular and useful fuel wood and very 
large quantities are consumed annually for this purpose. It is 
also very popular fot parts of carts (bodywork, spokes, naves, 
axles, felloes, yokes and shafts), and for agricultural imple- 
ments such as ploughs, harrows and clod-crushers. It is a useful 
tool handle wood but not for all types of handle, and it can be 
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recommended for tent pegs. The Railways use it in fairly large 
quantities for keys and anvil and brake blocks, and it can be des- 
cribed as one of the best Indian utility woods where hardness and 
toughness are required. It has been used for pitprops and is also 
a fair turnery wood. 

Sources of supply , — ^Babul is usually available in small logs only,, 
but in some districts larger logs are available. It is found through- 
out the drier regions of North, Central and South India, the best 
source of supply being in Sind. Enquiries should be addressed to- 
the Conservator of Forests, Karachi, Sind, or to the Forest Utilisa- 
tion Officers of Bombay Province, the Central Provinces, the United 
Provinces^ or Madras. 

Pnces.— Babul is usually sold in log form, an average consign- 
ment containing short logs of about 5 ft. or 6 ft. girth. Logs up 
to 8 ft. girth and 12 ft. length can however be obtained in some 
districts. Logs of good quality often fetch Rs. 75 or more per 
ton of 50 c. ft., but smaller logs are usually disposed of at Rs. 30 to 
Rs. 50 per ton if the market is dull. In the United Provinces 
babul is sold in small sizes at Rs. 20 per ton, mainly for cartwheel 
work. 
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Acacia catecbti. 


Trade name, — Cutch. 

Vemcbcular Tiames, — Khair^ kacu (Can). 

Weight, — 55 to 65 lbs. per c. ft. (air-dry). 

Description of the wood, — ^The sapwood is a creamy white and’ 
usually wide. The heartwood is a dull pink which darkens to a. 
dull reddish brown on exposure. A very hard and very heavy 
wood, without any characteristic smell or taste, straight-grained 
and of medium texture. A common characteristic of the wood 
is the presence of white specks of a powdery deposit known as 
hheersal which can be seen with the naked eye. The quality of* 
the wood seems to be variable; that in the United Provinces for 
example being good for cutch boiling but not considered as of much 
use as timber. 

Seasomng, — Cutch is a timber of medium refractoriness to air- 
season. It should be converted green, not only for seasoning pur- 
poses but because drier woqd is much harder and more difficult ta 
saw. End-splitting and cracking are the most common seasoning 
faults, especially in thick planks and scantlings, and if seasoning- 
is not started during or just after the rainy season, the staoka 
should be given protection on all sides. Seasoning for about one 
year is advisable for sizes up to 2'" in thickness. Kiln seasoning; 
presents no difficulties. 

Stren^h, — Cutch is an extremely strong and very hard and 
tough timber. It has not been subjected to the routine strength 
tests at Dehra Dun but it is probably similar, if not superior, to* 
babul in most strength functions. 

Durability. — ^The sapwood is not durable. The heartwood has^ 
the reputation of being very durable, and is described by Pearson 
as one of the most durable Indian woods which is seldom, if ever, 
attacked by white ants and fungi There are several records of 
it having lasted for centuries in temples and it has also done well 
in harbour works. In the ‘‘ graveyard tests at Dehra Dun, 3 out 
of 5 specimens tested were intact after 3 years and 2 were nibbled 
by white ants. 

Worhing qualities. — ^A somewhat difficult timber to saw and 
machine especially if the wood is old and dry, A heavy-gauge 
plate saw with closely spaced teeth and shallow gullets gives the 
best r^ults, and stiff tools should be used in machiffing and turning. 
It finishes and polishes extremely well. 

Uses, — ^The chief use of cutch wood at present is for the pro- 
duction of cutch and katha^ but it is a valuable timber apart from 



36 


these two products which it yields, and where supplies are. avail- 
able it usually finds a ready market. It is much sought after for 
posts in house construction and is also used for rice pestles, oil and 
sugar cane crushers, ploughs, tent pegs, bedpost legs, and keels 
and knees of boats.- Kinns states that it is eminently suitable for 
tool handles and tool bodies (mallets and planes). Owing to its 
reputed durability it will probably always be a wood which will be 
{•eadily absorbed in local markets. 

Smrm of dutch is found scattered throughout most 

of the drier districts of India. The available logs are never very 
large and the timber is usually marketted in the small sizes required 
by the toAa industry. The tree is very common in the United 
I^ovinces, Bengal, the Central Provinces, and parts of the Punjab, 
Madras, Bombay, Assam, Bihar and Orissa. Enquiries should be 
addressed to the nearest Conservator of Forests in the above 
mentioned Provinces. 

?nce5.— The price of cutch logs usually depends more on their 
suitability for hatha manufecture than for timber. Wood with 
copious white kheersal deposits always demands a good price for 
hatha extraction, but this characteristic does not influence the 
quality of the wood as timber. The price in the United Provinces 
during the last few years has ranged from Es. 3 to Rs, 12 per tree 
(1937). In Bengal it is quoted at Rs. 25 to Rs. 28 per ton from 
Buxa Division and at Rs. 3 to Rs. 4 per standmg tree in the' Jalpai- 
guri forests (1937). Orissa quotes Rs. 40 to Rs. 60 per ton, the 
Antral Provinces Rs. 50 to Rs. 60 per ton and Bombay up to 
Rs. 60 per ton, according to quality (1937). 
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Adina cordifolia* 

Tmd/e name. — ^HaMia. 

Vernacular names. — Ealdu^ heddi (S. India), Jcaram, etc. 

Weigfbt.— 40 lbs. per c. ft. (air-dry). 

Description of the wood . — ^Haldu is a yellow or straw-coloured 
wood with a fine even texture which places it high in the ranks of 
carving and turnery woods, though it is not up to the same standard 
as boxwood in this respect. The sapwood , which is yellowish- 
white merges gradually into the heartwood. The wood is lustrous 
vdth a smooth feel but without taste or smell. Usually fairly 
straight-grained but sometimes with broadly interlocked bands of 
fibres. 

Seasoning .. — ^Haldu presents no great difficulties as regards 
seasoning, and if converted material is protected from the direct 
rays of the sun, it usually seasons with little degrade even in the 
open. Small surface-cracks and end-splitting are the most usual 
defects, and unseasoned wood is definitely liable to insect attack. 
"For this reason logs should be converted as early as possible after 
felling, and if they have to be stored it is a most necessary precau- 
tion to remove the bark. , 

Under favourable air-seasoning conditions the wood dries very 
quickly, and 1-inoh planks have been dried from 50 per cent to 6 
per cent moisture content in two months in Dehra Bun. 

Kiln-seasoning presents no difficulties, haldu being a very 
amenable wood to kiln-drying. Seasoned haldu is however sus- 
ceptible to climatic changes, even when made up into furniture and 
polished, and Pearson states that a clearance of 2^5 per cent, 
should be allowed for this not uncommon feature of many Indian 
woods. 

Stmeng^h . — ^Haldu is a fairly hard and strong wood. It is about 
10 per cent harder than teak but slightly weaker in transverse 
^rain, elasticity, and compression. For details of strength see 
Appendix I, 

Durability . — Seasoned haldu is a wood of moderate durability, 
and judging by the fact that it is popular with Railways for wagon 
floor boar<£ and is commonly used for doors, window frames and 
planking, it is not considered tp be a very perishable wood, but an 
antiseptic treatment would be .advisable if great durability is re- 
quired. It is a very easy wood to treat, even in the heartwood. 
In the graveyard ’’ tests at Dehra, Dun it lasted about years 
in an untreated condition. 



Working qualities. — ^Haldu is a very easy wood to saw and 
machine and one of the nicest Indian woods to work by hand and 
to turn. It also finishes very easily and takes- stain and polish 
remarkably well. Kinns puts the cost of working at about 65- 
per cent that of teak. 

Vses.—HBldxi has already established itself, not only in India 
but also in Europe, as an excellent light-coloured wood for turnings 
carvings, some types of bobbins, furniture, panelling and house- 
hold fitments. It is popular in India for such articles as toys,, 
combs, brushbacks, fret-saw work, rulers, and grain-measures. 
It is the best wood used by the Bareilly bobbin factory for bobbins,, 
stubbing tubes, skewers and rover tubes, although it is not quite 
up to the quality of European beech for this purpose, being slightly 
more brittle. It is a most suitable wood for such purposes as 
bathroom, bakery, and kitchen fitments, and has been used with 
very satisfactory results as a decorative panel wood in Europe 
and Burma. It has also been used in India as a pencil wood but 
^ is really too hard for this purpose and needs artificial softening. 
One railway workshop in India reported that they considered haldu 
to be the most useful Indian timber next to teak, and for such 
purposes as floorings, roof boards, panelling, and fitments in rail- 
way carriage "work it is a most useful timber. 

Sources of su^^ly , — ^Haldu is found scattered throughout the 
deciduous forests of India. Fairly large supplies are available 
from Gonda and Bahraich Divisions in the United Provinces, and 
from Nepal. Smaller supplies are forthcoming from other Divisions 
in the United Provinces and from Bengal, Assam, Bihar, Orissa., 
the Central Provinces, Bombay and Madras. Very large logs are 
often available, though such logs are often fluted and hollow, but 
this does not detract from the value of the wood itself. Enquiries 
for this timber should be addressed to the nearest Conservator ot 
Forests, or the Forest Utilisation Officer of the Province concerned. 

Prices, — ^As with any timber foimd scattered throughout India, 
the prices of haldu vary considerably. Recent quotations (1937) 
are as follows : — 

Assam.— Rs, 37-8 per ton in logs of 20 ft. length and upto 
ft. girth. 

Bengal.— Rs. 26 to Rs: 60 per ton in logs from Kurseong and 
Chittagong Divisions. 

Bihar. — ^Rs. 22 to Rs. 32 per ton in logs from Palamau and 
Singhbhum Districts. 

Bombay, — ^Rs. 16 to Rs. 95 per ton from Dandeli, Hubli, Dangs, 
and other Districts. 
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Central Provinces. — Ps. 50 to Ps. 75 per ton in logs of 3 to 
5 ft. girtK. 

Orissa.— Ps. 31 to Ps. 44 per ton for logs up to 7 and 8 ft. 
girth. 

Madras. — Ps. 37 to Ps. 75 per ton according to size and quality. 

United Provinces. — Ps, 7 to Ps. 35 per ton from Gonda Divi- 
sion in logs of 15 ft. and up in length and 8 ft. to 9 ft. 
midgirth. 



40 


Albizzda stpecies. 

There are several common commercial Albizzia woods. The 
best known is perhaps Albizzia lebbek^ the others being A, odoraiis- 
sima, A. ^ocera^ and A. stipulcUa. 

Trade names. — ^Kokko {Albizzia lebbe1c)i Black siris {Albizzia 
odorcdissima). White siris {Albizzia procera). 

Vernacular names. — Siris y bage (Coorg) (Jl. lebbeh) ; hala siris, 
hhanher siris {A.^ odoratissima ) ; saf^ siris, velvagai (Tam) {A. pro- 
cera), and boumeza {A. stipuhta). 

Weights. — ^Kokko. — about 40 to 42 lbs. per c. ft. (air-dry). 
Black siris. — about 55 lbs. per c. ft. (air-dry). White siris. — about 
38 lbs. per c. ft. (air-dry). 

Description of the woods. — ^All three of the siris species have 
very similar* timber. The sapwood is white and often fairly wide. 
The heartwood is a rich walnut brown often handsomely streaked 
with lighter and darker markmgs, and with a pleasing golden lustre 
which shows up well under pohsh. The wood has very large pores 
which need to be well filled to obtain a good polish. The texture 
otherwise is very even, but the grain may be straight or inter- 
locked in broad bands. If stock is selected, these woods can be 
among the most handsome of Indian timbers. 

Seasoning. — The Albizzias are moderately refractory woods to 
season. They have a tendency to end-splitting and some surface- 
cracking, but if properly stacked and well protected against too 
rapid drying, they usually behave well. One-inch stock should 
be seasoned for 6 to 9 months according to conditions, while thicker 
stock will take considerably longer. It is always advisable to coat 
the ends ^ of logs and large dimension stock. Kiln-seasoning pre- 
sents no difl&culties, and it is preferable to kiln-dry these woods if 
kilns are available. Once seasoned they are very steady. 

Strength. — Kokko is a strong wood, being about the same weight 
and hardness as teak. For details of its strength see Appendix I. 
Black siris is a heavier, harder and stronger wood than teak, while 
white skis is lighter and slightly weaker, except in shock resistance 
and shear in which it is 40 per cent and 30 per cent respectively 
stronger than teak. 

DurabiUty.—llhe^ woods are only moderately durable in out- 
side locations but are durable in inside locations. The heartwood 
is moreover very difficult to treat with preservatives, but the sap- 
wood is easily treated. In the graveyard ’’ tests at Dehra I>un, 
untreated A. stipuhta was fiboished within 44 months, Albizzia 
odoratissima was still practically sound after 41 months, and A. 
and A. procera averaged about 75 and 80 months respectively. 
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Workirig qualities , — ^Due to interlocked fibres the siris tim- 
bers are not always too easy to saw and machine. They can how- 
ever be finished to a good surface by hand, but they all require 
careful and repeated filling on account of the large pores. They 
take an excellent polish. Kokko has the misfortune to cause a 
nasal irritation, temporary but unpleasant, when being sawn, and 
on this account it is not too popular amongst carpenters. The 
other two species are free from this defect. The Albizzias as a 
whole are not good subjects for rotary veneer cutting, but as sawn 
or sliced veneers they would be excellent. They are handsome 
woods, and if properly worked and finished they well repay the 
labour expended upon them. 

Uses , — ^These woods are worthy of special notice. They are 
excellent for high class furniture, interior decoration, and panelling* 
All three of the siris woods can be extremely handsome if a proper 
selection is made, and the golden sheen which they retain perma- 
nently enhances their value. They can be recommended for all 
furniture such as desks, tables, chairs, screens, almirahs, and 
chests-of-drawers, and in Great Britain kokko is already well-known 
for parquet and strip flooring, panelling, and railway carriage work* 
In India they are also extremely useftil constructional woods but 
they are not as popular as they might be, kokko on account of the 
nasal irritation it causes and white siris on account of a religious* 
prejudice in some districts (Bengal and the United Provinces) 
against felling it. 

Sources of supply , — ^The largest supplies of kokko come from the 
Andamans. It is also found in more limited quantities in Bengal, 
Assam, Bombay, Madras, the Central Provinces, the Punjab and 
the United Provinces. Squares of 12' to 30' siding, and up to* 
30 ft. length, are available from the Andamans. 

Black siris is available in the Central Provinces, Assam, Bombay, 
the United Provinces, Orissa, and Madras, being fairly common 
in some districts and rare in others. 

White siris is available from the United Provinces, Assam, 
Bengal, and Bombay. Boumeza is available from the Andamans, 
the Punjab and the United Provinces in limited quantities only. 

Enquiries should be addressed to the nearest Conservator of 
Forests or to the Chief Forest Officer, Port Blair, Andaman Islands. 

Prices , — The prides of Andaman kokko squares usually keep 
fairly steady and may be quoted at about Rs. 80 to Es. 100 f.o.b. 
Port Blair, Andaman Islands (1937). The Indian prices are usually 
slightly lower than the Andamans, and the prices for black and white 
siris are usually lower than those of kokko. 
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Albizzia amara. 

The chief Conservator of Forests, Bombay, has asked that this 
species may be mentioned. Its Bombay name is lalUi. The 
wood is probably slightly superior to kokko from a cabinet making 
point of view, as it often has a purplish cast and is sometimes beauti- 
fully mottled with dark and light shades (Pearson). Its weight is 
54 lbs. per c. ft. (air-dry), and it is said to be very durable. It 
works to a beautifully smooth finish and is worth further attention. 
It is not a wood which has been handled much at Dehra Dun, but 
supplies could be obtained through the Chief Conservator of Forests, 
Bombay, or from the Central Provinces, Madras, Mysore, or Tra- 
vancore. It appears to have the qualities of a first class cabinet 
wood. 



Altingia excelsa. 


Trade name. — Jutili. 

Yerrmvkur name. — JvMli. 

Weight . — 46 lbs. per c. ft. (air-dry). 

Description of the wood . — Tbe beartwood and sapwood are not 
distinct. Tbe wood is a reddisb-brown colour, even textured, bard, 
and with interlocked fibres. 

Seasoning. — K very difficult wood to air-season without degrade 
from surface cracking. Green conversion and very slow drying 
are recommended (Kapur). It is not known bow it would behave 
in kiln-drying. 

Strength . — ^No scientific tests have been carried out on this 
wood. It is known to be bard and strong and probably approaches 
teak in other strength qualities. 

Durability . — Jutili is fairly durable in tbe open. It lasted 6 
years as an untreated sleeper in Assam and about 80 months in tbe 
graveyard ” tests on untreated woods at Debra Dun. It would 
be advisable to treat it for use in or on tbe ground or in exposed 
positions. It has done very well as a treated sleeper, but the beart- 
wood is difficult to treat with preservatives. 

Worhing qiMities. — A difficult jtimber to work and saw when 
dry. It is a good deal easier when green. Not recommended for 
cabinet making or turnery* 

Uses . — Jutib can be classed as a sound constructional or sleeper 
wood. It is used in Assam and Burma as such, and if treated is 
very suitable for such work. 

Sources of supply . — This species is found oifiy in Assam. It 
is a large tree but tbe timber is not very well known except locally 
where it occurs. Enquiries should be addressed to tbe Conserva- 
tor of forests, SbiUong, Assam. 

Prioes . — ^Tbe price is not high near the sources of supply, but 
if exported to a distance, tbe price might become prohibitive. 
Rs. 40 per ton is tbe price quoted by Assam for logs up to 24 ft. 
in length and 6 ft. in girth. Squares of 15 inch siding are quoted 
at Rs. 1-7 ppr c. ft, (1937). 
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Anisopteia ^bra. 

Trade name. — ^Kaunghmu. 

Vermevkr ncme.—Kaunghmu (Burma), hoilam (Bengal). 

Weight.— Ahoat 36 lbs. per e. ft. (air-dry). 

Description of the wood . — The wood is a pale reddish brovra, 
light but strong, and finishing to a clean bright surface. It is closely 
related to and not unlike light coloured gurjan. 

' Seasoning .— ^0 authentic record is available as to the season- 
ing properties of kaunghmu, but from what is known of the wood it 
should not be difi&cult to season. 

Standard strength tests have been done on this 
wood, and the results can be seen in Appendix I. It is slightly 
lighter and weaker than teak. 

jDwroiiZiiy.— -Kaunghmu is not a durable wood and should be 
treated with a good preservative if it is likely to be subjected to 
fungus or insect attack. All 6 of the untreated specimens tested 
in the “ graveyard ” at Dehra Dun were destroyed by termites 
within a period of 3 years. 

Workifig qualities.— Bi&poited to be very easy to work and to 
polish (AUsop). 

Uses.— A good commercial light wood for crates, boxes, and 
containers of aU kinds. Very suitable for cheap furniture, and 
recommended by the Burma authorities for plywood and veneer 
work. 

Sources of supply.— AYsiQ&bh only from Burma, and Bengal. 
Trees of 10 to 16 feet girth are not uncommon and a Tnini'iT)i iTri girth 
, of 6 ft. is guaranteed. Large supplies (up to 1,000 tons per annum), 
could be produced from Burma if the demand arose. 

Prices.— Burma quotes Es. 50 per ton as an average price for 
logs f. 0 . r. Bangoon (1937). 
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Anogeissus specie^v 

There are two woods of the Anogei$»u& family which are of com* 
mercial importance in India. 

Trade names . — ^Yon (Anogeissus acuminata) y axle-wood {Ano*- 
geissus latifolia ) . 

Vernacular names. — Yon (Burma), chahwa (Bengal), dindiga' 
(Coorg), vehTcali (Tam), dhaura, bakli, dhama, dhauy etc. 

Weights. — ^Yon. — ^About 50 to 55 Ibe. per c, ft., (air-dxy). Axle- 
wood. — about 58 to 62 lbs, per c. ft. (air-diry).. 

Description of the woods. — Sapwooda greenish or yrffowisfa. grey 
to light brownish grey. Heartwoods chocolate or parplish browns 
usually small. Both woods are heavy, strongv tough and elastic,, 
with a fairly fine texture and straight or slightly interlocked grain.. 

Seasoning . — Both timbers are difficult to air-season and require 
great care if warping, splitting, and surface-cracking are to be avoid- 
ed. The best procedure is to convert logs during or jjust after the 
rainy season, and to stack the converted material without delay 
under cover with protection on all four sides for slow drying.. 
Great care should be taken to see that the converted material ia 
well and evenly stacked as both timbers are very prone to twisting 
and warping. It is preferable on this account to season them 
in plank form, even though the final stock is to be in square scant- 
lings for tool handles. The seasoned planks ean tisen be* re-cut intO' 
the sizes required and these can be re-conddtioned for a further 
short period. This procedure would probably ixunimise' loss on 
account of warping and twisting (Kapur). Kiln seasoning does 
not present any great difficulties. 

Strengths. — It is due to the great strength of these woods, espe* 
cially in shock resistance, transverse strain and hardness, that they 
have achieved a well-earned reputation as suibstitutes for ash and 
hickory for shafts, helves and tool handles. 

Yon is slightly superior to axle- wood, but both are" equal to‘ 
ash for tool handle work, and good yon can compete with average- 
hickory in most strength functions. As hickory is recognised 
throughout the world as the best known commercial' tool handle 
wood, this is no mean achievement. Strength figures for both 
yon and axle- wood, compared with teak, will be foundl in Appendix 

Duf ability, — ^Neither timber can be described a^ very dhxrasible 
but yon has a greater natural durability than aixle-wocwk. Ih' the 
“ graveyard ’’ tests at Dehra Bun two out of the six specimens 
tested were still standing after 92 months. Axlewoodi liasstedi only 
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.'31 months. As they both have large sapwoods it would be advis- 
able to treat them with 'a good preservative if they are to be used 
in exposed positions. It is not difficult to treat the sapwood but 
the heartwood is more refractory. 

Working qualities . — ^Both woods are hard and tough and conse- 
quently not too easy to saw, but with care they can be machined, 
turned, and finished to a smooth shiny surface. 

Uses . — ^Both yon and axle-wood have established themselves 
as first-class tool handle woods if properly seasoned and this will 
probably be the main future use of these woods. Formerly they 
were not over popular with local craftsmen, probably on account 
of the seasoning difficulties, but they were always recognised as 
strong woods and were in use as poles, cart shafts and axles, plough 
handles, etc. Now that more is known about their seasoning there 
should be no difficulty in marketting these woods for tool handle 
work. The Indian railways have already recognised their value 
and have included them in their list of recognised tool handle woods. 
A well established trade in Burma yon handles is increasing annual- 
ly and Is definitely ousting foreign imports of ash and hickory. 
It has been estimated that at least 2,000,000 tool handles are re- 
quired annually in India, so there is plenty of scope for expansion 
in the Indian trade. 

Sources of supply . — ^Burma is at present the chief source of 
supply of yon wood, and good supplies are available, either in log 
form, or in more limited quantities as half-wroughts for tool handles. 
It is also available in the Orissa States’ forests. 

Enquiries should be addressed to the Conservator of Forests, 
Utilisation Circle, Ahlone, Rangoon, or to the Forest Adviser, 
Eastern Estates, Sambalpur. 

Axle- wood is found in the deciduous forests of India, but not 
in Burma or the Andamans. Very large logs are not available, 
the average running to about 5 ft. in girth. It is a common tree 
*in some districts and scarce in others, and enquiries should be 
addressed to the nearest Conservator of Forests as regards the best 
sources of supply in the United Provinces, the Central Provinces, 
Bombay, Madras, Bihar, and Orissa. It is not available in Bengal 
and Assam. 

Pnc€<s.— Burma quotes about Rs. fiO per ton and upwards for 
yon logs of an average girth of 6 ft. f.o.b, Rangoon. The price in 
Calcutta would probably be ibout Rs. 75 per ton. Axle-wood 
yaries in price in different localities but as a rough guidd it can be 
quoted at about Rs. 50 to Rs. 75 per ton at forest d&poi^ (19371. * 
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Anogeissus pendula. 

Anogeissus pendula (kardahi) is a small tree of Central India. 
It is fairly common in the Forest Divisions of Jhansi (U. P.) and 
'Bangor (C. P.). It is an exceptionally strong wood, and apart from 
the small sizes available, suitable for helves, etc., where great 
•strength is required. 
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Anthocephalus cadamba. 

Trade name, — ^Kadam. 

Vernacular name, — Kadam, roghu. 

Weight. — 34 lbs. per c. ft. (air-dry). 

Description of the wood, — straight-grained, even-textured 
white or creamy coloured wood, obtainable in fairly large sizes. 
Fairly common in East India, more especially in Assam and Bengal. 
A non-ornamental timber of good grade. 

Seasoning, — ^An easy wood to season. It is not very prone to 
cracking and warping but is liable to stain if not dried quickly. 
Logs should be converted green and the timber stacked at once 
with orossers, preferably under cover, with a good free ciroulationi 
of air through the stack. 

' Strength, — ^Kadam is only a moderately strong wood and isi 
rather soft. For practical purposes it can be taken as having bet- 
ween 65 and 80 per cent the strength of teak. 

Durability, — ^Kadam is not a durable wood and is liable to 
stain. It is however a timber which can be treated easily and 
completely with preservatives, and if used in exposed positions 
for any length of time it should alwuys be treated. Untreated 
specimens of this timber tested in the graveyard ’’ at Dehra Dun 
were all destroyed by white ants within 23 months. 

Worldng qualities. — ^A very ’easy timber to saw and work to a 
fine surface. Can be peeled without trouble on a rotary veneer 
lathe. 

" Uses. — ^It is used fairly extensively in Assam and Bengal for 
ceiling boards and light construction work. It is a typical cheap 
boarcjing and packing case wood, and if treated would be an excel- 
lent general utility timber of the lighter type. It is an established 
match wood in Burma where it is used for splints. 

Sources of supply, — Assam reports that kadam can be supplied 
up to about 350 tons annually in logs of about 24 ft. length and 4 
ft. girth. Smaller quantities are available in Bengal from Kur- 
seong, Chittagong and Buxa Divisions. Available also in Burma 
where it is known as rmu-lettan-she and from the Andamans. En- 
quiries regarding this timber should be made to the Forest Utilisa- 
tion Officers of Bengal (Calcutta) and Assam. 

Prices. — Assam quotes Es. 28 per ton for logs (1937) and Bi^. 1-2 
per c. ft. for sawn material 18' X 12'' X 12^. Bengal quotes Rs. 18. 
to Rs. 30 per ton in logs according to quality and size, 
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Artocarpns species. 

Trade name, — ^Chaplash {Artocarpns chaplasha)^ aini [Artocar- 
pns Mrsnta), jack. [Artocarpns integrifolia) and lakooch [Artocar- 
pns laJcoocka), 

Vernacnlar names, — Sam, hebalsu, kanthal, dhan, bharas (Beng.) 
pilavu [M.Ql), halasn (Coorg). 

Weight, — Chaplash 34 lbs. per c. ft., aini 37 lbs. per c. ft., jack 
36 lbs. per c. ft., and lakooch about 40 lbs. per c. ft. (air-dry). 

Description of the woods, — Chaplash varies in colour from yellow- 
ish to brown. It is a moderately hard ornamental timber with an 
even but rather coarse texture. Aini can best be described as 
having a close resemblance to teak. It is a very superior utility 
wood of excellent quality. Jack when freshly out is usually a 
bright yellow but dulls down to a light brown on exposure. The 
tree is preserved more for its fruit than its timber, but jack wood is 
nevertheless an excellent wood if supplies are forthcoming. La- 
kooch is very similar to jack in appearance, and it is possible to 
obtain some very handsome wood from this species. To sum up, 
the woods of Artocarpns species are very useful brownish woods of 
good quality. They are all well known locally where they occur 
and are used for a wide range of purposes. Ornamental boards 
ban be obtained from all of them with proper selection. 

Seasoning , — All the Artocarpns species season easily without 
trouble or degrade. Aini is a model timber in this connection. 
For air-seasoning, the converted material should be stacked in 
open piles with a good circulation of air through the stack. Kiln 
seasoning in the same way offers no difficulties with any of these 
species. 

Strength, — Chaplash is a reasonably strong wood of about 75 
to 80 per cent the strength of teak, Aini, weight for weight, has 
practically the same strength as teak. It is 10 per cent lighter 
and about 10 per cent below teak in all strength qualities. It 
approaches teak very closely in retention of shape. J ack is probab- 
ly similar to chaplash in the matter of strength. Strength figures 
will be found in Appendix I. Lakooch is a slightly heavier 
wood and is possibly stronger than chaplash but no strength figures 
are available. For the details of strength figures for chaplash . 
and airti reference should be made to Appendix I. 

Durability, — Chaplash, aini, jack and lakooch all have the re- 
putation of being durable. They are certainly above the average 
in this respect and probably have a durability approaching that 
of teak. They are not timbers which treat very easily, in fact 
ehaplash is recorded as being very difficult to treat at all. Aini 
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and jack could be used for most purposes untreated, and accord- 
ing to C. C. Wilson of Madras there are boats of aini in daily use on 
the West Coast which are 200 years old. In the ‘'graveyard 
tests at Behra Bun j ack was untouched after 3 years in the ground, 
while aini and lakooch were slightly touched by fungus, but un- 
touched by white ants at the end of the same period. 

Worhing qualities . — Chaplash saws and works well but it has* 
bands of interlocked fibres and therefore requires carefal w^orking 
to bring it to smooth finish. It also has rather large pores and 
needs to be well “ filled ” before polishing. It is a smooth-textur- 
ed wood and suitable for turnery and carving. Aini is an excellent 
wood from the working point of view and presents no difficulties. 
It is easier to saw, turn, finish and polish than teak. Jack is also> 
an easy wood to work and presents no difficulties. Lakooch has a 
reputation of being hard to saw, but at Behra Bun it has always 
been found to be an easy wood to saw, plane and finish. Burma 
also reports that it is easy to work and polish. 

Uses . — Chaplash is a medium weight w^ood suitable for light 
and heavy constructional work, furniture, ship-building, packing 
boxes and most general purposes. ^ Often very ornamental and 
therefore worth selection for .furniture and panelling. Aini is^ 
well known in South India as being equal to, if not better than teak, 
for constructional work, carriage building, furniture and turnery* 
Supplies are usually snapped up at once and do not cover the 
demand . Would probably make an excellent parquet floor w^ood 
Sbjxd sell for good prices in block form. Jack is limited in the matter 
of supplies, but where available is an excellent cheap wood for 
general carpentry, plain furniture or construction work. It is 
used also for brush backs, inlay and turnery w^ork. Lakooch is 
popular for house construction work and medium-weight furniture, 
boat-building and other purposes. It is a valuable wood and much 
prized in the Andaman Islands for pier and jetty piles, posts and 
rafters. " . 

Sources of supply . — Chaplash is obtainable in Assam and Bengal 
in fair quantities, and from the Andamans if there was a demand. 
Assam can produce about 350 tons per annum and Bengal possibly 
more in logs up to 6 ft. girth. Ami is obtainable only in South 
India and Bombay, and the demand exceeds the supply. En- 
quiries should be addressed to the Forest Utilisation Officer, Madras,; 
Qr the Chief Conservator of Forests, Bombay. Jack is found 
throughout the warmer regions of India as a scattered and planted 
tree. The best sources of supply would probably be in Madras^ 
and Bombay . Elsewhere it will not be found in commercial quanti- 
ties; Lakooch is found in Assam, Bengal, and on the West Coast 
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ill Madras and Bombay, but it is not common ig usually seen 
as a cultivated tree rather than as a commercial forest tree. " 

Pnce^.— Assam quotes Es. 45 per ton for oli splash logs of 18 
ft. length and 6 ft. girth and Es. 1-8 per c. ft. fo^. material 
24' X 18" X 18".’ Bengal quotes Es. 25 to Es. 50 per ton in loo- 
form for this species (1937). - ^ 

Aini is quoted at Es. 28 to Es. 50 per ton in Madras and Es. 40' 
to Es. 50 per ton in Bombay in log form (1937). 

Jack is usually in good demand locally and the prices would 
probably be much the same as for chaplash. same wmuld 

probably hold good for lakooch. 
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Betnla alnoides. 

Trade name * — Indian biroli, sometimes called Naga birch. 

Vernamlar names, — Ehsunli, sanr, sms (Beng,). 

Weight . — 41 lbs. per c. ft. (air-dry) for Bengal specimens but 
the same species from the United Provinces weighed only 32 lbs. 
^er c. ft. 

Description of the wood . — good quality straight-grained, even 
textured white or greyish wood, without any characteristic odour. 
A really first class timber for interiors of furniture and cabinet 
work. It is one of the few Indian woods which is recorded as being 
up to European standard for plywood work, and in the opinion of 
the Officer in Charge of the Woodworking Section at Dehra Dun 
it is one of the best and most satisfactory woods he has ever had 
to deal with. 

It is closely allied to Bet/ula cylindrosiachys, another Himalayan 
member of the birch family. 

Seasoning. — I^o official opinion as to the seasoning qualities 
of Indian birch is -on record, but it is being used by a commercial 
firm in Calciatta and they have reported no difficulty with it other 
than a tendency to open slightly at joints after manufacture into 
cabinets. Ae a veneer it dried easily and without degrade at 
Dehra Dun. 

Strength. — I^o <xfficial strength figures are available for this 
wood, but it has the reputation of being esteemed for its strength 
in Nepal (Pearson). In some strength tests on plywood of Indian 
birch done at Dehra Dun, it surpassed the standard datum figures 
of imported plywood, and it did exceptionally well when it was 
ijested in the form of plywood tea-boxes. It is, therefore, obviously 
a wood of respectable strength. 

DwaHlity . — ^The wood appears to be liable to stain if left lying 
“tgo long after felling, but it has a reputation in Nepal for durability 
(Pearson), It is probably a moderately durable wood under nor- 
mal conditions, but not so if exposed to severe attacks of fungi or 
“termites. Nothing is known concerning its amenability or other- 
wise to preservative treatment. 

Working qualities . — A very easy wood to saw, work, peel, turn 
and finish. Many small articles have been made with it at Dehra 
Dun and it has always behaved in an ekemplary fashion under all 
conditions of working. 

Uses . — ^A really good quality wood for plywood, interiors of 
cabinet work, turnery and other uses. It seems to be a very steady 
wood and cm© which gives very little trouble. Numerous handles 
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for sucli tools as screw*drivers, planes, and saws were made from 
this wood at Dehra Dun and it proved to be excellent for this 
purpose. It is used for gramophone and wireless cabinet w ork in 
-Calcutta and has been reported on very favourabty. Unfortu- 
nately only small sizes are at present available in the Calcutta mar- 
ket and this may restrict its uses somewhat. 

Sources of su^^ply , — ^Available from the Northern Circle of Bengal, 
w’'here 50,000 c. ft. are said to be available annually. Here it is 
however only being extracted in small logs iii3 to about 3 ft. in 
length and weighing less than 1 J maunds, as all extraction at present 
is by ropeway w^hich limits the sizes extracted. It occurs in other 
hill forests along the Himalayas, but is not extracted elsewhere in 
•any quantity. 

Prices , — Bengal quotes Rs. 50 to Rs. 80 per ton in sawn sizes, 
presumably at the ropeway depot (1937). Freight to Calcutta 
wmuld add on another Re. 1 per c. ft. Enquiries for this wood 
should be addressed to the Forest Utilisation Officer, Alipore, Cal- 
»cutta. 
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Bischoiia javanica* 

Trade name . — ^Bishop wood. 

VernaculuT names, — Uriam (Ass.), panialut neeU (Coorg)\ ekoTa- 
venga (Mai), kainjal (KTep.). 

Weight , — 35 lbs. to 48 lbs. per c. ft. (air-dry). The weight of 
this wood seems to vary considerably. 

Description of the wood , — dull red or reddish brown wood^ 
sometimes with a dark purplish tinge. It is usually straight 
grained with a coarse but even texture. Handsome panels with 
a wavy grain can sometimes be picked out of a stock of this timber 
but it is usually dull and more a constructional than an ornamental 
wood. 

Seasoning , — Bishop wood has a tendency to warp and crack. 
When air-seasoning this timber care should be taken to protect- 
it from too rapid drying. Kiln-seasoning on the other hand pre- 
sents no difficulty, and timber kiln-seasoned at Dehra Dun came 
out of the kiln in an excellent condition. 

Strength , — Bishop wood is about the same w^eight and of about 
the same hardness as teak. In other respects it has^ only about 75 
to 80 per cent the strength of teak, except in the case of shear 
strength in 'which it is equal to teak. For details of the strength 
figures Appendix I should be consulted. 

Durability , — ^A moderately durable w’ood but not one which 
will survive for many years in an untreated state under severe 
conditions. In the “ graveyard” tests at Dehra Dun it lasted 
for about years. The sapwood treats readily but the heart-, 
wood is very refractory to preservative treatment.. Sleepers of 
this timber treated with creosote and laid in Assam lasted 15 
years. The sapwood absorbed 4 to 5 lbs. of preservative per c. ft. 
The heartwood absorption was only skin deep. 

Working qualities , — ^Bishop wood is not a difficult timber to 
saw and work to a fine finish. It also polishes weU. 

Uses , — ^The w’Ood is well known in Assam where it is used for 
constructional purposes, such as bridges, house posts and rafters> 
etc. It has also been used as a sleeper wood, both treated and 
untreated, but without preservative treatment it is not likely to 
last more than 4 or 5 years. If used treated, it is an excellent 
sleeper and constructional wood. Selected planks would be useful 
for furniture making, but taken as a whole it is more a construc- 
tional than an ornamental timber. 

Sources of supply , — ^The main supplies are to be found in Bengal 
and Assam. Bengal has^ good quantities in Buxa Division and 
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markets for it. Assam can produce 400*500 tons per annum 
logs of up to 25 ft. length and 5 ft. girth. Madras can also 
supply limited quantities if there is a demand. 

Prices.— Assam quotes about Rs, 38 per ton in log form and 
Rs. 1*4 per c. ft. for squares of 15 inches siding and 24 ft. length 
(1937). 

Bengal prices hishop wood at Rs. 20 to Rs. 30 per ton (1937), 
while Madras puts it at Rs. 27 to Rs. 34 per ton in the log (1937). 
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Bombax species. 

\Bombax malabaricum and Bombax insigne). 

'Trade name, — Semul. This is now the official trade name for 
^both species. The tree is known as the Indian cotton tree. 

Vernacular names, — Semul, buruga (Cooig), poola (Mai), {Bom- 
bax malabaricum) ; didu {Bombax insigne). 

Weight. — Bombax malabaricum 23 lbs. per c. ft. ; Bombax 
insigne is slightly heavier and weighs about 30 lbs. per c. ft. at 12 
per cent moisture content. 

Description of the wood, — Semul wood is too well known in India 
to need much description. It is a very soft creamy white or pale 
pink timber, very light in weight and with large open pores. It is 
an extremely perishable wood, and is usually attacked by blue 
stain and insects within a very short time of felling and conver- 
sion. Nevertheless it is one of India’s most useful woods, being 
fairly plentiful and cheap, and readily available in almost all parts 
of the country although the demand is steadily increasing. It is 
used for a variety of purposes, the chief of which are packing case 
manufacture and matches. In short, semul is to India what the 
common deal woods are to Europe and America. 

Seasoning. — ^Being very prone, especially in warm and moist 
atmospheres, to rapid fungus and insect attack, semul must be 
dried immediately after conversion if loss is to be avoided. Quick 
dr 3 ?ing can be achieved by exposing freshly converted timber 
directly to the drying action of the sun and wind or by kiln season- 
ing. If air-seasoning is to be done, the best method is to stack the* 
freshly sawn stock in a vertical position against a building or rail- 
ing with the planks facing the sun. The planks should be turned 
from time to time so that both surfaces are exposed. This results 
in rapid drying of the surface of the planks and is usually sufficient 
to prevent fungal staining, but the stock is liable to some warping 
and splitting as the result of such drastic conditions. Another, 
and possibly better, method is to place the freshly converted 
planks in clean water for a month or so, and then to dry them in 
open stacks with a good air-circulation. This usually results in 
good clean boards being obtained. 

Kiln-seasoning is however the surest and best method of drying 
semul. Under kiln-seasoning conditions it dries rapidly and 
without degrade, and anyone using semul wood in any quantity 
would be well, advised to instal a cheap seasoning kiln, which 
would result in clean dry stock being available throughout the 
year. 
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Strength. — Semul is not a wood which is used for its strengths 
properties. It is a soft weak wood and cannot be considered! 
where strength qualities are required. Bombax insigne is slightly 
harder and heavier than Bombax malaharicuni and both have 
sufficient strength to make them suitable for light. cheap painted . 
furniture, but not for constructional purposes. « 

Durability. — ^Both semul and didu are highly perishable woods. 
They are attacked within a few days of conversion by insects and 
fungi, and are especially prone to blue staining. On the other 
hand, they can be readily treated with preservatives, and pene- 
tration throughout the wood is usually complete, even with an 
open tank treatment. Treated specimens of semul have lasted 
at Dehra Dun for many years even though exposed to the most 
drastic outdoor conditions. Untreated specimens under the 
same conditions were completely destroyed by white ants and rot> 
within a few weeks. 

Working qualities. — Semul is one of the easiest Indian woods- 
to saw and work. It planes to a good surface, but the large open 
pores of the wood prevent it being used for polished work. With, 
careful filling it can however be used to advantage for painted 
work. It can also be peeled on a rotary lathe and made up into* 
plywood, but its strength is below that of the usual commercial 
plyw^oods and it is rather weak for tea boxes although it is being 
used for this purpose. It is very suitable for light plywood con- 
tainers where strength is not of great importance. 

Uses. — Semul, as stated above, is put to a large variety of uses-, 
in India. It is one of the most universally used timbers for match 
box manufacture. It is also used for splints, but the quality of 
semul splints is well below that of aspen. Very large quantities^ 
are also consumed in box and packing case manufacture, one firm* 
in Calcutta using as much as 300 tons per month for this purpose. 
It is commonly used as planking for various purposes such as ceiling- 
boards, and large quantities are absorbed by the tea box trade for- 
use as inside corner supports in plywood tea boxes. If preserva- 
tive treatment was more universal in India, the uses of treated! 
semul could he greatly augmented. At present its perishable- 
nature limits its utility, but if treated it could command a very- 
wide range, including such uses as wall boards, insulation boards,, 
shingles, and light furniture. It is used by two firms in India for- 
plywood and makes up into good quality but rather weak tea boxes. 

Sources of su'p'ply. — Except for the Punjab and Sind, semul is-, 
available in every Province in India. Enquiries should be address-, 
ed to the nearest Conservator of Forests. In favourable localities, 
logs of 6 to 8 ft. girth are not uncommon. It is common in the 



Mdaman Islands and supplies up to 1,000 tons per aunuin in iarg6 
cylindrical logs could be arranged for from there if required. Assam 
and Bengal both have good supplies available, but elsewhere the 
demand is always considerable and enquiries as to the best source 
of supply are advisable, as supplies cannot always meet the 
demanl * 

Prices.— The price of such a widely distributed wood as semul 
is bound to vary considerably from place to place. The Andamans 
quote Rs. 22 per ton in the log and Rs. 35 to Rs. 45 per ton for sawn 
scantHngs (1937). Assam quotes Rs. 28 per ton in the log and 
Rs. 1-2 per c. ft. for 12" squares up to 36 ft. in length (1937). Bengal 
quotes up to Rs. 25 per ton according to quality for logs, while 
other Provinces quote as follows 

Central Provinces . Rs.30 to Es. 45 per ton in logs of 3 to 4 ft. girth. 

Madras . Rs. 6 to Rs. 27 per ton . 

Orissa . Rs. 19 to Rs. 40 per ton for logs up to 7 and 8 ft. girth. 

Bombay . Rs. to Rs. 70 per ton. 

Bihar. . Rs. 22 to Rs. 25 per ton. 

United Provinces Up to Rs. SO per ton according to quality. 
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Boswellia serrata. 

'Trade name. — Salai. 

Vernacular names. — Salai, Icungli (Tam). 

Weight . — 32 to 36 lbs. per c. ft. (air-dry). 

Description of the wood . — ^The sapwood. is usually large and. of 
a dirty greyish-white colour. The heartwood is greenish-brown 
•in colour, sometimes marked handsomely with darker wavy lines, 
but except in large trees the heartwood is not usually large enough 
for practical use. When the wood of salai is referred to, it is 
itherefore the sapwood which is usually meant. The sapwood is 
■extremely prone to ^colouration from fungal stain and it is rare 
to see wood of salai without this discolouration which naturally 
restricts its sphere of utility. 

Seasoning . — Since the wood of salai is extremely liable to rapid 
fungal discolouration after conversion, it is a difidcult wood to air 
^ason satisfactorily. The time of year when conversion takes place 
is an important factor in this connection, and if possible conver- 
sion should always be done in dry weather. The timber should 
be open-piled immediately after sawing, in a position where a good 
»cireulation of air can blow through the stack. The sapwood is 
■not prone to splitting or cracking, but the heartwood on the other 
hand is very refractory and dMcult to season. It is best, therefore, 
to separate heartwood and sapwood when seasoning salai as the 
former effects the latter detrimentally. TCilu seasoning offers no 
difficulties and the sapwood of salai can be kiln dried with very 
little degrade. Kiln seasoning is definitely recommended for this 
wood. 

Strength . — Salai has no great strength and should not be used 
where strength qualities are required. It is on the other hand 
stronger than semul and could be used for light construction work 
if treated. For details of its strength qualities see Appendix I. 

Durability . — Salai is one of India’s most perishable woods. 
It is a was'te of time trying to use the sapwood for any p'urpose 
where a life of more* than a few months is required unless it is 
treated. The heartwood has the reputation of being fairly durable 
and in the “graveyard” tests at Dehra Dun it lasted for about 
3|- years. The sapwood can be treated ■with preservatives without 
difficulty, and even an open tank treatment with a good preserva- 
tive would go a long way towards increasing the utility of this 
jvocd for a variety of purposes. 

Working qualities.— There is nothing difficult about the saw- 
ing or working of salai. It is an easy wood to work, but needs 
tcaxeful handling to brmg to a good surface. It can be polished 
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after suitable filling. The heartwood takes an excellent polish 
and has a very handsome* appearance, but its refractox'iness in 
seasoning rules it out as a practical proposition. 

Uses, — Salai'has always been looked upon as a Cinderella 
amongst Indian woods chiefly owing to its rapid discolouration 
from fungal attack which will always be a han&cap to its better 
utilisation. The best solution is quick drying and preservative 
treatment, and if these practices were more widely adopted in 
districts where the wood is common, its utility would be greatly 
increased. It is used at present for cheap box work, packing casesv 
inferior planking, cheap furniture and sundry other requirements* 
It is also used for match manufacture by various factories, but its 
discolouration is a drawback to its more extensive use for this 
purpose especially in the damp periods of the year. It has also* 
been used for cooperage and proved satisfactory for cement barrels. 
It has been tested for plywood, and the tests indicate that with care 
salai might be used for plywood, although its liability to staining 
is a drawback which will need careful handling in damp localities. 
It is also very variable in colour. It has been tried for mechanical! 
pulp and found suitable for certain types of cheap paper. 

Sources of supply , — Supplies are abundant in the Central Pro- 
vinces, Madras, Bombay, Bihar, Orissa, and the Jhansi Division 
of the United Provinces. It is a very common tree in some of the 
drier forests of Central India and logs up to 6 ft^ in girth are avail- 
able in some areas, but logs below 5 ft. in girth are usually more 
common. It occurs in almost pure stands in some localities and 
large annual supplies would be forthcoming if there was a demand 
for it. The Nimar forests of the Central Provinces and the East. 
Khandesh Division of Bombay Province could probably supply 
well over 5, GOO tons per annum if the demand arose. It is one of 
the trees for which more extended markets are required, and by • 
proper seasoning and preservative treatment this end could probab- 
ly be attained with a little organisation. 

Prfces . — ^At present the supply is considerably greater than the 
demand for this timber, and prices are therefore on the low side,, 
ranging from Bs. 19 to Ils.‘22 per ton in Bihar to Rs. 25 to Rs* 40 
per ton in the Central Provinces and Madras (1937), accordmg ta 
quality and size. In some Divisions, supplies would be forth- 
coming at 2 to 4 annas per c. ft. Enquiries should be addressed to 
the nearest Conservator of Forests of the Provinces mentioned 
above. 
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Bridelia retusa. 

Trade name, — This species has no official trade name. 

Vernacular names. — Khaja, hashi, kassi, etc. 

Weight. — ^About 47 lbs. per c. ft. (air-dry). 

Description of the wood. — dull drab or brown wood, some- 
times with lighter bands due to interlocked fibres. Fairly even-’ 
textured, and moderately heavy. Described, by H. P. Brown as* 
‘‘a good utilitarian timW of the second class”. 

Seasoning. — It seasons with difficulty and appears to be- 
subject to serious defects when drjdng. It should be convertedl 
green and the sawn material should be stackedi in. close piles ^ 
as for other refractory woods. 

Strength. — ^Although this species has not been subjected to the- 
standard Project I tests at Dehra Dun, some strengflii figures are- 
available. It can be described as a moderately heavy'^ and hardl 
wood of approximately the same strength as teak. 

Durability. — This timber has the reputation of being’ durable,, 
and as it is recorded by Rodger as being a favourite wood for house- 
posts in Burma, it is probably above the average for durability,, 
but no official tests appear to have been done on it. 

Working qualities. — It saws and machines easily and can be^ 
worked without difficulty to a smooth finish. It is a fairly close- 
grained wood and is probably therefore suitable for turnery and! 
carving. It has not been tested for veneers or plywood but it is: 
probably rather too hard and heavy for the purpose. 

Uses. — This wood is one of the numerous timbers of India 
which are used in fair quantities locally where they occur, but in 
which there is no extensive trade otherwise. It is used locally for 
house-posts, rafters, floor boards and other domestic purposes. 
It is also used for country carts and agricultural implements. As 
it is a species which is widely distributed but never found in any 
large quantities in one place, it will probably never enjoy anything 
better than a local demand, but with preservative treatment it 
might be turned into an excellent constructional wood for local 
purposes. 

Sources of supply. — Bombay, Bengal, Bihar and Orissa all 
quote this wood as being available in commercial quantities. In 
some Divisions of Central India it is a fairly common tree and 
moderate supplies could always be arranged if any demand arose. 
Enquiries should be addressed to the Conservators of Forests of • 
the Provinces concerned. 



Prices .' — ^Bengal quotes Rs. 19 to Rs. 31 per ton from Chittagong, 
Bihar quotes Rs. 22 to Rs. 25 per ton in log form. The Bombay 
prices range from Rs. 9 to Rs. 35 per ton and Orissa quotes Rs. 19 
per ton. The maximum girth of average parcels would probably 
be about 5 ft. 
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Buchanania latifolia. 

Wradje mmb . — No ojB&cial trade name. 

WemacvjkhT names. — Piyal, chiroli, chironji, etc. 

Weight . — About 29 lbs. per c. ft. (air-dry), 

(Description of the wood . — ^An uninteresting dull grey or grey- 
ish-brown wood, sometimes with a yellowish tinge, and frequently 
discoloured by fungal stain to which it is very suQect. It is a very 
light straight-grained wood but has a coarse texture, and is rough 
to the feel. 

Seasoning . — ^This wood presents no difficulty as regards season- 
ing, but being extremely prone to rapid fungus attack when green 
it should be dried quickly after conversion. Stacking in open 
piles under cover with a good air-circulation through the stacks 
would probably suffice to dry the timber in a fairly clean condition. 
It is a nom-refeactory wood and has the reputation of seasoning well 
without degrade. 

Strength . — ^Although this wood has not been subjected to the 
standard strength tests at Dehra Dun, it is reported to be moderate- 
ly strong in relation to its light weight. As it is used locally for 
bedsteads and building purposes it is obviously not a very weak 
wood, but it cannot be classed amongst the better quality construc- 
tional timbers. 

Durability . — ^As this tirnber is commonly attacked soon after 
conversion by fungal stain it cannot be classed as a very durable 
wood, and it is obviously one which should not be used for any 
important purpose without preservative treatment. As it has 
large open pores, it is probably an easy subject for treatment, 
but it is not a timber which has been subjected to any official wood 
preservation tests. 

Working qualities . — ^An easy wood to saw and work to a 
moderate finish. It has not been tested for veneers or plywood 
work, but it has been reported on by a match factory in Belgaum 
as suitable for match manufacture. 

Uses . — ^This w^ood is one of the so-called ‘^jungle-woods’’ 
which are found fairly widely distributed throughout many parts 
of India, but which are not used to any large extent except for 
local domestic purposes. As it is a species which is often found 
in considerable quantities in some localities, and one for which an 
extended market is wanted, it would be worth while investigating 
its possibilities after preservative treatment. Many of these com- 
mon but little used woods can be turned into extremely useful 
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building timbers once they are properly treated with a good pre- 
servative. 

Sources of supply . — ^Fairly large supplies could be obtained 
from Bombay, the Central Provinces, Bihar, Orissa, the United 
Provinces, and Madras where dry types of forest exist. Large* 
logs would not be forthcoming, however, as it is a smallish tree, 
usually with a 2 to 3 ft. girth stem and not much above 8 ft. of clear 
bole. Enquiries should be addressed to the nearest Conservator 
of Forests of the above mentioned Provinces. 

Prices . — The prices of this w’ood are never likely to rise very 
high on account of the small size of timber available.. Bombay , 
quotes Rs. 25 to Bs. 35 per ton and Orissa quotes Es. 19 per ton 
(1937). Other Provinces would probably be glad to aupply at an 
-equaUy low price. 
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XJalophyllum species. 

{Calqjphylhim tomentosum, Calophyllum inophyllum)^ 
{Calophyllum spectabile, Calophyllum wightianum). 

'Trade name-, — Boon. 

Vernacular names. — Pantaga, ^vmma^ punnal, lalchini, ponyet 
((And), Jcamdeb (Beng). 

Weight, — 41 to 48 lbs. per c. ft. (air-dry). 

Description of the .wood, — GChe woods of all the Indian species of 
>Dalophyllums are very .smilar in appearance. They are of a pale 
ireddish-brown -colour with characteristic darker streaks showing 
up on all tangentially ^or radially cut surfaces. When this bgld 
grain effect is in evidence poon wood's can be classed as ornamentaL 
In other respects they are excellent strong constructional timbers, 
land as good long lengths are usually .available, they are useful 
woods for many puiposes where other timbers are ruled out on the 
iscore of having short marketable boles. The poons are of course 
.already well know n in timber circles in India, and the name “ poons- 
par ” w-^as derived from the fact that fine spars for the ship-building 
trade were obtained from this species in the days of wooden vessels. 

Pearson how’.ewer records the fact that only a small percentage 
k<£ the timber available is straight-grained, the remainder having 
heavily interlocked fibres in bro^ bands. 

Seasoning, — ^None <of the poon woods offer any great difficulty 
las regards .seasoning, and if stacked properly with crossers under 
cover the timber should dry out fairly quickly without degrade if 
conditions are favourable. CahphyUum wightianum has the re- 
putation of being slightly more refractory than the others and with 
:a tendency to surface cracking, but if reasonable care is taken, the 
degrade should not be very severe. Some of these woods ate 
liable to attack in log form by borer beetles, and it is advisable 
therefore to de-bark -the logs soon after feling^ 

Strength, — ^Two species of poon from Bombay Province and 
.one from 'Madras have been subjected to the standard strength 
.tests at Dehra Dun, and the strength figures are recorded in Appen-^ 
'dix I. They are all hard <,^tr©iig woods, ranging m the average a 
little below teak in strength. Caiophyllvm wightianum is 10 per 
cent harder than teak but of the same weight. The others are on 
the average slightly lighter than teak and of about equal hardness. 

Durability, — ^The poons are all moderately durable 
w^oods and in dry positions will last a number of years. Pot out-^ 
door work or in contact with the ground they should preferably 
be treated. In the ‘‘ graveyard’’"’ tests at Dehra Dun. thev lasted 
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on an average for atont 6 years. The sapwood treats readily But 
the hearts ood is not easily penetrated even under pressure. If 
poon timber is to be used treated, therefore, as much sapwood as 
possible should he included. 

Working qualities. — ^Poon wood is an easy w’ood to saw and work„ 
and straight-grained wood can he brought easilyHo a fine surface. 
If broad-hands of interlocked fibres are present in the timber a 
little more care and sharp tools are necessary to bring it to a good 
finish. Once finished, they are good timbers for polishing. Both 
CalopJiyllvm tomentosum and Calophyllum wi0htianum were tested 
at Dehra Dun for rotary cut veneers and plyw'ood, but they did 
not prove to be very good subjects for the purpose. The cross- 
banded fibres, and a liability to fine hair checks in the finished 
panels were the chief drawbacks. Sawn veneers, on the other 
hand, were made up into some extremely handsome panels with- 
out any dificulty and these have remained in excellent condition 
for the past 16 years. 

Uses, — The poons, classified together, foim a valuable range of 
structural timbers of the first class. They are available in fair 
quantities and being strong for their weight they are worthy of the 
notice of engineers and architects. As ornamental woods they 
cannot rank with such timbers as figured laurel and sissoo, but 
w ith careful selection it is often possible to pick out from any stock 
a good parcel of ornamental planks, and if a fair quantity of wood, 
with dark streaks is present a fine selection of panels can be pro-, 
cured. 

Sources of supply. — ^Ihe chief source of supply of poon wood ia 
in South India, ftom the West Coast districts and Coorg. Lalchini 
{Calophyllum spectahile) on the other hand is available only from 
the Andamans in limited quantities, while Bengal can supply a 
small quantity of poon from Chittagong. 

* Enquiries should be addressed to the Chief Couservators of 
Forests, Madras and Bombay, to the Chief Forest Ofificer, Coorg 
or the Chief Forest Officer, Andaman Islands. 

Prices. — ^Bombay quotes poon {Calophyllum tomentosum) at 
Rs. 44 per ton in log form, while Bengal quotes Rs. 31 to Rs. 41 
per ton for timber from Chittagong (1^7). 
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Canariuxn speciesr^ 

{Canarium euphyllum^ Canarium bengaUme, Gam/rmm 

Trade name, — ^Dhup. Sometimes called Indian white maho- 
gany and also-white dhup. 

Vernacular names, — Dhup, hunthirilckam (Mai)., dhupa,. gogul-^ 
dhup, etc. 

Weight, — Canarium euphyllum, 26 to 30 lbs. per e. ft. ; Canarium' 
hengalense, 19 lbs. per o. ft., and Canarium strictum, 38 lbs. per c. ft. 

Description of the wood, — ^The dhup woods are usually a creamy 
white colour, but may have a pinkish-grej’^ or yellowish tint. They 
are rather prone to discolouration from sap-stain but neverthe- 
less they are extremely valufi||)le woods from the commercial point 
of view, because they are available in large quantities. This ia 
especially so in the ease of Canarium euphyllum, the Andaman 
dhup, which supplies one of India’s greatest needs, namely a good 
light-weight white wood for the match and box-making trades. 
The West Coast, Bengal and Assam supplies of dhup are unfortu- 
nately limited, but where they occur their value is already recog- 
nised. 

Seasoning, — ^Ihe dhup woods are non-refractory woods from.' 
the seasoning point of view, and if properly looked after can be- 
dried with very little deterioration. They are howev^ very prone 
to discolouration from mould and fungus attack, and are also liable 
to insect attack in the green state. They should therefore be dried 
quickly after conversion, and all bark should be removed if logs, 
have to be stored. Vertical stacking (as for semul) is probably 
the best method to adopt if air-seasoning is unavoidable, but kiln-’ 
seasoning is the best procedure for drying this type of wood if it. 
can possibly be managed. In localities where a moist atmosphere* 
is the rule for the greater part of the year, it is well-nigh impos- 
sible to dry quick-staining woods satisfactorily without a season- 
ing kiln, and if the output is of any quantity, the installation of 
kilns is a commercial asset. 

Strength, — Canarium strictum is the heaviest and hardest of 
the dhups, and it can be described as a moderately strong wood. 
Andaman dhup on the other hand has less than half the hardness 
of teak and about 50 to 60 per cent the strength of teak. The 
value of Andaman dhup does not however lie in its strength quali- 
ties, but in the fact that it is a good clean soft white wood in plenti- 
ful supply of a type which India sadly lacks. % Tests on plywood 
tea boxes made of Canarium strictum, on the other hand, were most, 
encouraging, and boxes made of this wood proved to be amongst 
the strongest tea boxes ever tested at Dehra Dun.. 
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Durability . — ^None of tlie dhup woods can be described as very 
{durable woods. They are all very prone to attack by moulds, 
discolouration, decay and insects. Rapid drying immediately 
after conversion will ward off most of these troubles, but if dhup 
is to be used for. any work where durability is required, preservative 
treatment would be essential. They can be treated with compara- 
tive ease, as has been ,proved by actual tests, and when treated 
they last remarkably well. 

Worlcvng qualities ^ — The dhups are amongst the easiest of Indian 
woods to saw, work, and bring to a good finish, and they present 
no difficulties in this respect. The South Indian dhup {Canarium 
strictnm) when tested at Dehra Cun for pljwood manufacture 
proved to be very amenable to peeling on a rotary lathe, and had 
-every indication «of being an excellent 3 -ply wood. The veneers 
’Came off the lathe in good tight sh^ts and behaved most satisfac- 
torily under the drying .and gluing processes. The plyw'ood, when 
made up, had an excellent appearance and w^as entirely free of any 
detrimental defects. 

Uses . — ^The main market for the Andaman dhup at present is 
for match manufacture in and around Calcutta. The South Indian 
dhup is used for packing case w»ork and for interiors and backings 
in the furniture trade. 

' Sources of supply . — ^The main source of supply of dhup w-cod 
is from the Andamans which can produce 4,GC0 tons per annum. 
The greater part of this supply is however already taken up by the 
match and packing case trades. Rengal and Assam can produce 
only small quantities betw^een them, while the West Coast and 
Coorg can also produce a limited quantity. Enquiries should be 
addressed to the Chief Eorest Officer, Port Blair, Andamans Islands 
or to the Conservators of the other Provinces concerned. 

Prices . — ^The prices of Andaman dhup are quoted as Rs. 27-8 

6 er ton in log form, Rs. 36 to Rs. 40 per ton in sawm squares, and 
's. 40 to Rs. 45 per ton. for scantlings (1*937). 

Assam, quotes Rs. 37-8 per ton for logs up to 18 ft. in length 
and up to 5 ft. in guffch, and Rs. 1-4 per c. ft. for 12''x 12'" squares 
of the same length. Bengal quotes Rs. 18 to Rs- 25 per ton for 
logs from Buxa Division. 
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Carapa molucceBsis. 

Trade 7^ame.-^Pussur. 

Vernacular name. — Pussur. Klnown as Jcya'na in Burma, 

Weight . — About 49 lbs. per c. ft. (air-dry). 

Description of the wood . — fine even-textured cabinet wood of 
ia pleasant brownish-red colour which sometimes tones down to 
»a good clear brown on exposure. More often the wood retains its 
mahogany red colour. Darker streaks are not uncommon. When 
finished to a good surface the wood has an extremely smooth feel. 
It is a moderately heavy wood and is remarkably steady once it 
has been seasoned. It is described by Scott as being the nearest 
approach among Burma woods to true mahogany, and being of the 
Meliaceae it is of course closely allied to the mahoganies. 

Seasoning . — ^The timber is not a difficult one to season. There 
ds sometimes a tendency to warp in the wider planks, but this can 
nusually be overcome if care and attention is paid to the Stacking. 
It responds fairly readily to air-seasoning, and has been kiln- 
seasoned experimentally and commercially without difficulty. 

Strength . — ^Pussur is a fairly heavy wood and is 15 per cent 
heavier than teak. It is also harder than teak. In other strength 
qualities it is about equal to teak. The details of its strength 
functions can be seen in Appendix I. 

Durability . — ^As far as is known, pussur is a fairly durable wood, 
hut no reliaWe records as to its exact behaviour in this respect are 
■traceable. In the graveyard ’’ tests at Dehra Dun five out of 
the six specimens under test were in excellent condition after 3 
years whfie the sixth specimen had been destroyed by white ants. 
It was used for a parquet floor in the Board Room of the Forest 
Research Institute about 10 years ago, and so far has shown no 
signs of wear and tear or damage from insects or rot. 

Working qualities . — ^This timber saws easily enough and at 
Dehra Dun no difficulty has been experienced with it in working 
it and bringing it to a fine finish. Being a fine and even textured 
wood it can be finished to an extremely smooth surface, and can 
be rea(ffiy polished, but a wax finish really suits it better than high 
polishing. It is very steady when made up into furniture and 
having an attractive colour and grain it can therefore be classified 
.as a first class cabinet wood. 

Uses . — Up till a few years ago pussur was in India an almost 
unknown, and certainly little used, wood although it was fairly 
well known in Burma. Of recent years, it has been exploited as a 
furniture wood and was selected by a large firm of gramophone 



and wireless makers in Calcutta, as suitable for making gramo 
phone and wireless cabinets. Later, this same firm complainea 
that a large percentage of the wood contained knots and curious 
blemishes which they described as black spots. The same drfects 
were also reported from Burma, where it was being used for cabinet 
making. These defects had not been experienced in the wood 
received at Dehra Dun but they may be noted as existing and may 
tend to reduce the utility of this otherwise excellent timber. 

Sources of sup:ply*—Th.e only source of supply in India is BengaL 
The tree is one found only in mangrove forests, and limited supplies 
can be obtained from the Bengal Sunderbans. If large supplies 
are required they would have to be obtained from Burma, where 
up to 600 tons per annum could be made available for export it 

required. 

Pnces— Bengal quotes Rs. 25 to Rs. 30 per ton for logs (1937). 
The Burma price would be higher but the average girth of logs irom 
Burma would probably be from 4 to 6 ft. whereas the Bengal sup- 
plies are of smaller dimensions. 
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Castanopsis bystrix. 

Trade 7^aw^e.-^In(iian chestnut. 

VernamlaT mmes. — Eatus^ hingori (Ass). 

Weight , — About 42 lbs. per c. ft. (air-dry). 

Description of the wood , — ^A creamy-grey or creamy-brown wood. 
Rather rough to the feel and uneven-textured, but a very sound 
timber and one which is recognised as the best of the hill oaks and 
chestnuts of Northern Bengal. If it occurred near any large 
manufacturing centre it would probably be extensively used. 

Seasoning , — ^The recorded opinions of those having experience 
of this wood, indicate that it is a not very refractory timber. Sheb- 
beare reports that it is often used in a green state in the hills of 
Bengal, and of 200 sleepers sent to Dehra Dun only those with heart 
centres showed any bad tendency to split. Kapur describes it as 
moderately refractory and says that it is subject to some slight 
surface and end-cracking. A worse defect seems to be its liabihty 
to decay and insect attack, and for this reason it should be con- 
verted if possible in dry weather and dried under cover in open 
stacks. It dries quickly, and 6 months seasoning of 1-inch stock 
is sufiScient to bring it down to a low moisture content. 

Strength , — ^Indian chestnut is a moderately strong wood, being 
about 25 to 30 per cent weaker than teak according to some strength 
tests done at the Civil Engineering College at Sibpur, It has not 
been subjected to the full standard tests at Dehra Dun, but it was 
passed as suitable, from a strength point of view, for sleepers.* 

Durability , — ^According to local observers in Bengal this wood 
is above the average in the matter of durability but as it is prone 
to incipient decay it would be far safer to use it after treatment 
with a preservative if good durabihty is required. It lasted only 
for 4 years as an untreated sleeper and about 3 years in the “ grave- 
yard tests at Dehra Dun. It takes preservatives fairly readily, 
and some sleepers sent to Dehra Dun for test absorbed 10 lbs. of 
creosote per c. ft. without any difficulty. Penetration in the sap- 
wood was complete and in the heartwood good but erratic. 

Working qualities , — Indian chestnut offers no •difficulties as 
regards sawing and working to a good finish. It has a slight 
resemblance to oak in appearance but the rays are not so conspi- 
cuous. It has not been tried for veneers or plywood. Pearson 
says it is easily cleft and Brown classifies it as a timber of the 
first class. 

Uses , — ^It is used fairly extensively in the hill districts of Bengal, 
where it grows, as a domestic constructional wood and is commonly 


♦Since tested. Por strength figures see Appendix I. 
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employed for shingles. It makes a treated sleeper of fair quality, 
and would, after proper preservative treatment, probably make a 
first class constructional and interior building timber. It should 
also prove useful for furniture making, and possible for veneer 
work although it has not, so far as is known, been tested for this 
purpose. 

Sources of suppl/y . — Supplies in fair quantities are available in 
the Darjeeling, Kurseong and Kalimpong Divisions of Bengal, 
and in more limited quantities from Assam. It is comparatively 
cqmmon round Darjeeling and Kalimpong. Logs up to about 
4 to 5 ft. girth are usually obtainable. 

Prices . — Bengal quotes Rs. 80 per ton for sawn squares, and 
for scantlings 14 to 17 annas per c. ft. Assam quotes Rs. 37-8 
per ton for logs and Rs. 1-4 per c. ft. for squares of 18'' sidings and 
18 ft. length (1937). 
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Cedrela spectes. 

(Cedrela foona, Cedrela microcarpa aiid Cedrela serrata,) 

Trade name, — ^Toon. Cedrela serrata is known as hill toon. 

Vernacular names. — Tun, tuni, poma, noga (Coorg), cJiuJchanagil 
(Mai), etc. Sometimes known as red cedar or Monlmein cedar. 

Weight . — ^About 30 to 37 lbs. per c. ft. (air-dry). 

Description of the wood . — ^The wood is a pinkish brick-red when 
freshly cut, toning to a light brownish red on exposure. It is 
very similar in appearance to the wood of an ordinary cigar box. 
Darker streaks are sometimes prominent, due to the different texture 
of the spring and summer wood of the growth rings. This dijBfer- 
ence in the colouration of the growth rings shows up well on rotary 
cut veneers. In other respects the wood is a light-weight, and 
usually straight-grained timber, but curly grain is sometimes en- 
countered and good figured ’’ veneers and planks can be cut from 
such stock. The wood has a distinct cedar like smell, but this is 
inclined to fade on exposure. 

Seasoning . — ^Toon is a fairly easy wood to air-season if care is 
taken with the stacking. Green conversion is advocated, and the 
converted material should be stacked carefully under cover with 
crossers. Planks up to 2 inches thick and scantlings up to 3"x3'*' 
will air-season thoroughly in about 12 months under average condi- 
tions. Conversion during dry weather is recommended if possible. 
During seasoning, the timber is sometimes inclined to warp and 
collapse. Warping can usually be prevented by careful stacking, 
and collapse can be removed by steaming at 100®C. for 2 to 6 hours. 
Toon shrinks considerably when seasoning, and even when dry it 
is inclined to expand and contract With variations of the surround- 
ing atmospheric conditions. A 3 per cent clearance should there- 
fore be allowed for this wood when framing up stock. The kiln- 
seasoning of toon offers no difficulties beyond a possibility of col- 
lapse which can be removed by steaming. 

Strength . — ^Toon is a timber of only moderate strength qualities, 
except in the matter of shear in which it is equal to teak. In other 
respects it has only about 60 per cent the strength of teak. Hill 
toon [Cedrela serrata) is stronger and has about 80 per cent the 
strength of teak. Strength figures for both Cedrela toona andl 
Cedrela serrata are availafte and can be seen in Appendix I. 

Durability . — Seasoned toon has the reputation of being a fairly 
durable wood. It is however inclined to rot if left in log form for 
long, and white ants will attack it readily if no other food material 
is available. Borers will also attack logs if the bark is not removed* 
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Otherwise, in a seasoned condition, it is fairly durable under cover. 
In the “ graveyard ’’ tests at Dehra Dun it lasted for about 4 years. 
Preservative treatment is recommended if a long life is required. 
It treats fairly readily but erratically, the penetration even in the 
sapwood being sometimes very little and sometimes complete. 

Working qualities . — Toon is one of the easiest of Indian woods 
to saw and work. ^ If properly finished and filled, it takes a very 
good polish. Its liability to expand and contract with changing 
atmospheric conditions has already been mentioned above, and 
allowance for this not uncommon feature of woods in India must 
be made when framing up. It is very amenable to rotary peeling, 
and can be peeled green without any soaking treatment, unless 
logs have been in store a long time when boiling is advisable. It 
makes up into a good t37pe of pl3rwood of a semi-ornamental nature. 

Uses . — ^Toon is probably the most commonly used “ bazaar ” 
furniture wood in India. Being cheap, light, easy to work, and 
quickly seasoned, it lends itself for use in small workshops. It 
cannot however be ranked amongst the best of India’s furniture 
woods, as it is inclined to dull with age and lose its character unless 
kept in good condition. It is however excellent for linings and 
backings. Besides furniture, it is used for domestic building 
purposes, tea-boxes, cigar-boxes, toys and carvings. If treated, 
it would make a most excellent light building wood, and it has 
possibilities for plywood. 

Sources of supply . — ^Toon wood is available in most of the plains 
and sub-Himalayan tracts of India. It is usually a scattered tree, 
but is also one extensively planted along roads and round villages. 
It is therefore usually obtainable in good girth logs from the nearest 
bazaar or timber merchant. It is generally speaking more com- 
mon in North India than in the South, but Assam and Bengal have 
fair supplies, drawn, as in the United Provinces, partly from forests 
but more frequently from other sources. C^rela microcarpa is 
obtainable only in limited quantities from the Darjeeling Division 
of Bengal, and Cedrela serrata is hardly a commercial proposition, 
being available only in small quantities in hill districts such as 
Hazara, Jaunsar and Tehri-Garhwal. 

Prices.— The United Provinces quote Es. 15 to Rs. 35 per ton 
for logs from Bahraich Division. The Central Provinces quote 
Rs. 62 per ton for logs, Bengal Rs. 35 to Rs. 45 per ton for logs and 
Rs. 50 to Rs. 60 per ton for sawn material from Kurseong, Buxa, 
Kalimpong and Chittagong. Assam estimates Rs. 45 per ton for 
logs of 5 ft. girth and Rs. 1-8 per c. ft. for squares 18 ft. in length 
aaid with 12" sidings (1937). 
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Cedrus deodara* 

Trade name, — Deodar. Sometimes called Indian or Himalayan 
'Cedar. 

Vernacular names, — Paludar, diar, devidar, etc. 

Weight, — ^About 35 lbs. per c. ft. (airldry). 

Description of the wood, — ^Deodar hardly needs any description 
in India. Its fight yellow-brown colour and distinctive odour 
are usually well known to timber merchants, especially in Northern 
India. It is a medium weight wood which is very steady in 
use, and being durable and in plentiful supply, is the most 
important commercial timber of the Punjab. It is usually even- 
grained and of medium to fine texture, but the presence of large 
knots is a common feature and this detracts from its value as a 
clean carpentry wood. 

Seasoning, — ^Deodar is an easy wood to air-season. It may 
suffer a little in seasoning from surface-cracks and some splitting, 
if dried too quickly, and is best seasoned under cover, but on the 
whole deodar gives very little trouble. It can also be kiln-seasoned 
easily without degrade. The wood contains a volatile oil (from 3 
to 10 per cent of the weight of the dry wood) and this effects mois- 
ture content readings by the ordinary oven-drying method, unless 
-allowed for. For example, a moistme content reading may show 
18 per cent of moisture in the wood, but this may be . made up of 
10 per cent of water and 8 per cent of deodar oil. 

Strength. — ^Deodar is the strongest of the Indian conifers* 
Its weight is 20 per cent less than teak and its strength is also about 
‘20 per cent less. Weight for weight therefore it is about the same 
strength as teak. It is reasonably hard for its weight, being 70 
per cent the hardness of teak. 

For the details of its strength qualities reference should be 
made to Appendix I. 

Durability, — The seasoned heartwood of deodar is naturally 
durable, but it is by no means unknown for deodar heartwood 
to be attacked by termites and fungi. In the ‘‘ graveyard ’’ tests 
at Dehra Dun all six specimens under test were still in situ after 
^6 years but they had all been attacked to quite a considerable 
degree by white ants. The sapwood is not durable, and the North 
’Western .Railway now treats all its deodar sleepers whether they 
contain sapwood or not. Unfortunately the sapwood of deodar 
is one of the very rare instances of a sapwood which will not treat 
readily, but even a superficial treatment will afford some protec- 
i:ion, especially for constructional purposes. 
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Working qualities , — ^Deodar is an easy timber to saw and work 
to a smooth finish. It is not however suitable wood for polish or 
paint work as the oil in the wood, and especially near knots, always- 
seeps through such finishes and discolours them. It has been tried 
for rotary-cut veneers and plywood but the large hard knots so 
common in deodar make it unsuitable for this purpose. Its large- 
knots would certainly be against it for commercial plywood work. 

Uses , — ^The primary use of deodar at present is for railway 
sleepers and construction work. It is extracted mainly in sleeper 
form and these sleepers, if surplus to railway requirements, are 
further converted into scantlings and planks for house-building, 
furniture and other purposes. A certain number of logs are also 
extracted, more especially from Kashmir and Chamba State. It 
is by far the most important wood of the Punjab and North India 
and is eminently suitable for structural work of all kinds, for 
beams, floor boards, posts, window frames, light furniture and 
shingles. The railways use it for carriage and wagon work and’ 
the Ordnance Department uses it for boxes. It is too tough for 
pencil-making, but it makes an excellent pattern wood, being very 
steady if well seasoned. 

Sources of su^^ly , — ^Deodar is available mostly in deeper form, 
chiefly in .the 10' x 10" X 5" size, from all the Punjab timber 
depots at Jhelum, Wazirabad, Lahore, Dhilwan, Doraha, and 
Jagadhri. It is also brought down the Indus and Kabul rivers to 
Nowshera in the North-West Prontier Province. Logs and other 
sizes of sleepers and scantlings are also obtainable at some depots. 
Very large quantities are available, estimated at over 5 million 
cubic feet per annum. 

Prices , — ^Deodar prices are inclined to fluctuate according to 
Railway requirements and the state of the market. The Punjab* 
quotes Rs. 1-2-6 to Rs. 1-7 per c. ft. for sawn material according 
to quality and size (1937), but an enquiry to the Chief Conservator 
of Forests of the Punjab or the United Provinces, or to any North 
Indian timber depot, will at once result in current quotations being 
forthcoming. 
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Chukrasia tabularis. 

. Trade name . — Chickrassy. — The name golden mahogany has-- 
been used by Burma. 

Vernacular names. — Chihrassi^ hoga~poma (Ass), karadi (Coorg).. 

Weight . — ^About 40 to 42 lbs. per c‘ ft. (air-dry). 

Description of the wood . — ^When freshly cut chickrassy is pale- 
buff colour, but this soon changes to a golden-brown on exposure.. 
Sometimes the buff colour has a slight pinkish or reddish tint. It 
is a lustrous wood of medium weight and it not infrequently has- 
a good figure ” in its grain. This figure msuy be of the fiddle-back 
type or may be due solely to the darker coloured annual growth 
rings. It is a good quality wood of cabinet-making standard. 

Seasoning. — ^An easy wood to air-season and one falling in the 
non-refractory category. Logs should be converted green and the 
sawn material stacked in open piles under cover. About 6 months 
under average conditions would be sufficient to air-dry 2" material*. 
In veneer form the wood has a tendency to develop fine surface 
hair cracks, but this defect has not been noticed in the solid wood.. 
Kiln seasoning presents no difficulties but Burma reports that it 
is advisable to start the drying with not too severe conditions in 
order to avoid any possibility of collapse. 

Strength. — Chickrassy is about the same weight as teak and is^ 
slightly harder and stronger in shearing strength than teak. In 
other respects it is about 20 per cent, weaker than teak. The 
timber has been subjected to the full standard tests, and details of 
its strength qualities 'will be found in Appendix I. 

Durability . — Chickrassy cannot be classed as a durable timber- 
in contact with the ground or in outdoor situations, but under 
cover it is a timber of moderate durability. In the Dehra Dun; 

graveyard tests, three out of the six specimens under test had 
been destroyed within 4J years. If used as a structural wood it 
should be treated, but as it falls under the heading of a cabinet 
wood its natural durability is sufficient for the uses to which it 
will usually be put. It has lasted well in the form of untreated 
plywood panelling in the Allahabad Bank at Dehra Dun. 

Working qualities. — This wood offers no difficulties as regards, 
sawing and working. It can also be easily turned and carved and 
can be brought to a fine finish. It takes polish excellently but 
should be allowed to tone down to a good colour before polishing is 
done. It can be peeled on a rotary lathe without any difficulty,, 
either green, or after soaking if the logs have been in store. It 
makes up into good plywood boards, the average run being suitable- 
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^for general purpose plywood, bub selected figured boards are 
^extremely handsome and suitable for the finest cabinet work or 
panelling. One or two logs of this timber received at Dehra Dun 
have rendered figured wood of a type ranking with the finest 
weneer woods of the world. 

Uses . — ^An average parcel of chickrassy would probably be com- 
posed of logs producing sound useful furniture wood, but there is 
always the chance that a finely figured log may be included. The 
“Burma supplies appear to have a better percentage of figured wood 
than those from Bengal and Assam, but if figured logs are received 
they should be treated with respect and utilised only for ornamental 
work. Figured wood of this type will always command a very 
'good price from cabinet makers. Locally, where the timber grows, 
it is used for furniture making and for domestic construction and 
house building for which it is very suitable. It is an extremely 
steady wood once it has been seasoned, and for this reason it will 
•always be popular. 

Sources of supply . — The only two sources of supply in India are 
Bengal and Assam. Good size logs of cylindrical shape are usually 
.available. The Bengal supply is drawn from Kurseong, Buxa, and 
'Chittagong Divisions. Application should be made to the Forest 
•Utilisation Ofi&cer of Bengal or to the Forest Utilisation Officer of 
Assam. 

Prices . — ^Bengal quotes Rs. 25 to Rs. 36 per ton in the . log. 
.Assam estimates Rs. 45 per ton for logs 24 fb. long by 5 ft. girth, 
^and Rs, 1-8-0 per c. ft. for sawn squares of 15 inch sidings. 
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Ciimamomum cecidodaplme. 

(Including also Cinnamomum glanduliferum.) 

Trade name, — Cinnamon. 

Vernacular names, — EoJiu, gondhori, malagiri (Nep,). 

^ Weight, — ^About 36 lbs. per c. ft. 

Description of the wood. — A greyish-buff or light-broTvn wood 
of medium weight and medium texture. When freshly cut the 
wood has a strong smell of camphor which is retained by the wood 
for a long time. Pearson quotes a case of a piece of this wood still 
retaining its scent after 40 years. It is a sound wood of good 
quality, not outstandingly handsome but often with some darker 
coloured ring figuring. It is well-known and sought after locally 
where it grows, and owing to this local demand in the past it is now 
not very plentiful, but plantations have been started and small 
parcels can be supplied on demand. 

Seasoning, — It is recorded as being an easy wood to season 
though it is not a wood which has been subjected to any ojfficial 
seasoning tests. Judging by its local popularity, it is probably a 
non-refractory wood, and a 2 ft. wide plank at Dehra Dim has cer- 
tainly remained entirely free from any cracks or other faults for 12 
years. 

Strength, — ^No official strength figures are available for this 
wood. According to Pearson it is a moderately hard and moderate- 
ly strong wood, but details of its actual strength qualities are not 
known. A forest bungalow was built of it in Bengal some 30 years 
ago, and it is used locally for superstructures, so it must possess 
fairly good strength. It has also been used by the Assam Bengal 
Bailway for carriage construction, which again indicates that it has 
good strength properties. 

Durability, — ^It has the reputation of being a very durable wood 
even in exposed positions. This is probably due to the strong- 
smelling oil it contains which preserves it from attacks of insects 
and fungi. The abovementioned forest bungalow having lasted 
30 years in Bengal is an indication that the wood of Cinnamomum 
cecidodaphne is above the average in durability. In the Dehra Dun 

graveyard ” tests it did not however do very well. All the test 
specimens were destroyed by white ants and fungi within 4 years. 
It can be treated with preservatives without difficulty if such treat- 
ment is required. 

Working qualities, — An easy wood to saw and work to a fine 
•smooth finish. It also takes polish well and can be used for tur- 
nery and carving. It has the reputation of being one of the best 
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furniture and carpentry woods of Bengal, and wardrobes and chests 
made of it are popular on account of the camphor-like scent which 
keeps off insects. It is certainly a good quality timber of nice 
appearance and feel. It has not been tried for veneers or plywood, 
but judging by the way it works and finishes it would probably be 
suitable for both purposes. 

Uses , — The wood is used locally for furniture making, and 
, building and flooring timber. It is probably wasted on the latter 
uses, as its camphor-like scent and good appearance are qualities 
which should be put to better uses. It is not unlike the camphor 
wood used by the Japanese for their famous carved camphor wood 
chests, and it is eminently suited for making furniture and more 
especially such articles as ward-robes and chests-of-drawers> in 
which its scent and preservative qualities would be used to advan- 
tage. 

Sources of supply . — ^Unfortunately supplies are limited owing 
to the constant local demand and the fact that the wood has been 
considerably exploited in the past. Assam can iiowever supply 
moderate quantities in good size logs, and Bengal can also supply 
small quantities from Buxa, Kalimpong, and Chittagong Divisions* 
Enquiries should be made to the Forest Utilisation Officers of these 
two Provinces. 

Prices . — Assam quotes Rs. 45 per ton for logs, and Rs. 1-8-0' 
per c. ft, for squares up to 24 ft. in length and of 16^ sidings. Bengal 
estimates Rs. 25 to Rs. 35 per ton for logs and Rs. 75 to Rs. 100 per 
ton for sawn material (1937). 
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Capressus tomlosa. 

Trade name, — Cypress. 

Vernacular names, — Surai, devidar, leuri, etc. 

Weight, — ^About 30 to 32 lbs. per c. ft. (air-dry). 

Description of the wood* — Cypress wood is undoubtedly the best 
conifer wood which India possesses. It is not unUke deodar in 
a^ppearance but it does not have the distinctive smell of deodar. 
It is usually much freer from large knots than the other Indian 
conifers and is very straight-grained and even-textured. It is 
extremely durable and is altogether a very valuable wood of fine 
quality. 

Seasoning, — Cypress presents no difficulties as regards season- 
ing. It is a non-refractory wood and if sleepers or converted 
material are dried in open stacks under cover the timber will 
season without any appreciable degrade. 

Stren0h, — ^In transverse strength cypress is about 10 per cent 
below deodar. In hardness the two woods are much the same, 
although cypress is slightly lighter in weight. Details of its strength 
qualities wiU be found in Appendix I. 

Durability, — ^In a test on the durability of sleepers of various 
species conducted by Gamble at Dehra Dun, cypress proved to be 
the best of all the woods tested. It is undoubtedly a naturally 
durable wood, lasting for 14 or 15 years as a sleeper in the track. 
Under cover it would have a very long life. 

Working qualities, — Cypress is an easy wood to saw and work. 
It also finishes to a smooth clean surface and is a very steady ” 
wood. It is a popular wood in any workshops and is comparable 
,with the best of the American or European conifers. It also has 
the further advantage over deodar in that it does not exude any oil, 
and it can therefore be painted or polished. 

Uses, — Cypress is well known in the localities where it grows. 
It is used by the local inhabitants for bridge building, house con- 
struction and furniture. It is brought down to the plains in the 
form of sileepers and is used for the same purposes as deodar is used 
for. Frequently it is mixed indiscriminately with deodar. It is 
a &st-class house construction and furniture wood, and it is possible 
that it might be suitable for aircraft work, as it Is usually fairly 
free from knots and has an excellent straight grain and even tex- 
ture. 

Sources of supply, — Formerly, cypress was hardly considered 
to be a commercial timber of any importance, as supplies were 
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scattered and local, but recently the United Provinces have re- 
ported that about 50,000 c. ft. is the average annual output from 
Kumaon Circle. This supply is probably irregular. Smaller 
irregular supplies are available from some Punjab hill divisions, 
from Chakrata Division in the United Provinces and from Tehri- 
GarhwaL 

Prices , — The United Provinces quote Rs. 45 to Rs. 60 per ton in 
sizes up to 12' x 10" x 6" (1937). Other quotations average about 
Rs. 1-2-0 per c. ft. in sleeper sizes. 
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Cynometra polyandia. 

Trade name. — Ping, 

Vernacular name. — Ping. 

Weight . — ^About 56 lbs. per o. ft. 

Description of the wood . — A heavy, hard and strong timber of" 
Assam. The wood is greyish red in colour, not infrequently with, 
darker markings, but it is more of a constructional tjrpe than a 
furniture or ornamental wood. Pearson records seeing a very 
handsome plywood board of this wood in Calcutta, the figure being 
due to wavy grain, but it is doubtful if it can be classed as an orna- 
mental timber. ^ 

Seasoning . — Peputed to be a dijBficult wood to season with .a. 
tendency to bad splitting, but no ofSicial seasoning experiment has’- 
been carried out on it. 

Strength.— A very hard and strong timber. It is twice as hard 
as teak, and stronger than teak under all headings. Details of its- 
strength qualities can be seen in Appendix I. 

Durability . — ^It is not a very durable timber in exposed positions, 
despite its hardness. Untreated test specimens lasted less than 3* 
years in the “ graveyard ” tests at Dehra Dun. It absorbs on an 
average about 7 lbs, of preservative per c. ft. under pressure, with 
good penetration. ’ 

Working qualities . — ^It is rather hard for sawing and workintr 
but it can be brought to a beautiful smooth finish. Pearson 
records that it can be peeled on a rotary lathe without difficulty 
but its hardness and tendency to split would probably rule it out 
for plyrwood work. 

Uses . — ^It is not a timber which is used much locally, probably 
on account of its hardness and tendency to split. In addition it 
is not very durable untreated. It was tried experimentally for 
treated sleepers and this may be an outlet for, it. Otherwise, it- 
would appear to be a timber which would be useful for heavy (in- 
struotional work after preservative treatment. Another outlet 
where its hardness could be used to advantage might be treated 
paving blocks. It should do admirably for this wra-k. 

Sowces of supply.— Assam is the only Province possessing this^ 
timber and a market is required for it. Good logs of 26 ft. length 
and about 4 to 5 ft. girth are available in fair quantities. ° 

Prices.— Assam quotes Rs. 30 per ton for logs and Rs. 1-2-0 per 
c. ft. for sawn squares 24 ft. in length and of 12 inches si<iing. ^ 
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Dalbergia species. 

Trade name. — Eosewood or Eombay black wood {Dalbergia 
datifolia) and sissoo or shisham {Dalbergia sissoo). 

Vernacular names. — Dalbergia latifolia is known as shishmi in 
Eombay Province, and Dalbergia sissoa is knowm as shisJiam in 
JSTorthern India. 

Dalbergia latifolia. — biti {Coorg), veetti (Mai.), safeaZ (Peng.), 
sitsal (Bih.). 

Dalbergia sissoo. — tali (Bib.). 

Weight. — ^About 50 to 55 lbs. per c. ft. (air-dry). 

Description of the wood. — ^Normally rosewood is a rich purple- 
brown to deep purple in colour. The purple colouring is v^ry 
•evident in freshly cut wood, but it tones down to a deep purple- 
I brown or dark-brown with age. Sissoo is normally a golden-brown 
t'to dark-brown wood without any purple colouration, but it is 
•possible for wood of the two species to be so alike in colour as to 
defy any differentiation. Eosewood however has a distinct charac- 
teristic odour, while sissoo is odourless. They are two of India’s 
most popular and best known cabinet and furniture woods, and they 
both deserve their popularity. • They are extremely handsome 
woods, often with rich grain figuring, and if well seasoned, are 
. stead;^ durable cabinet woods of the fost quality. 

Seasoning . — ^Both rosewood and sissoo can be air-seasoned and 
; kiln-seasoned without difficulty and usually with very little degrade. 
'Green conversion and careful sta, eking in open piles, preferably 
under cover, if conations are severe, will give good results in air- 
.:seasoning. Both timbers dry out very readily, and during very 
hot dry weather, protection against too rapid drying is advisable 
:in order to. avoid any tendency of end-cracking. Otherwise both 
timbers are very docile seasoners, and a few months’ open air 
■drying is usually sufficient to season them satisfactorily. Kiln- 
drying produces equally quick and satisfactory results, and with the 
‘drying conditions under complete control it is possible to kiln- 
.season either wood with practically no degrade. Heart-centres 
are however a frequent cause of trouble. They often contain a 
white calcareous deposit, and it is advisable to box the hearts 
separately when converting either rosewood or sissoo. 

Strength.— Boih timbers are slightly heavier and a good deal 
harder than teak. Eosewood is a very hard wood, being on the 
average 60 per cent, harder than teak. They are both slightly 
weaker, than teak in istatic bending, but are 40 per cent, above teak 
.in shock resistance and shear. Details of theic strength qualities 
will be found in Appendix 1. 
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Durability , — ^The lieartwood of both timbers is above the aver- 
age in natural durability. In the ** graveyard ” tests at Dehrst 
Dun, both woods were in fair condition after 7 years in the ground^ 
a satisfactory performance for such a severe test. Under cover, 
rosewood and sissoo will last for a very long time. The sapwood 
however, is very perishable and is quickly attacked by borers and 
fungi. If sapwood is to be used therefore, it should be treated. 

It treats readily enough and with complete penetration of the pre- 
servative. 

Working qualities , — ^Rosewood is a hard wood but despite this 
it is not difficult to saw and work to a beautiful smooth finish. 
Sissoo is equally easy to saw and work, unless excessive interlocked 
fibre is present, when surfacing to a smooth finish is difficult. Such 
timber is however the exception rather than the rule. Both tim- 
bers can be peeled on a rotary lathe after a soaking treatment, but 
rosewood is inclined to develop numerous small surface cracks in 
veneer and plywood form. Sissoo on the other hand is the 
main stand-by of the Forest Research Institute when good plywood 
is required quickly, and rotary cutting usually results in the bold 
graiii of sissoo being brought out to the best advantage. In short 
it is a wood which can be used for the best veneer work or for ordi- 
nary commercial plywood. Both timbers are good subjects for 
steam-bending, sissoo being a timber which can be bent even in 
very large sizes. They both take a very high polish, but rosewood 
is usually preferred in a waxed finish. 

Uses . — ^Both rosewood and sissoo rank amongst the finest of 
India’s cabinet and furniture woods, and this is their proper metier. 
They are however also very good constructional woods and are ^ 
frequently employed for house-building, floorings and such like 
purposes. Rosewood is well-known on the European markets as a 
fine cabinet wood, while sissoo, being further from the export 
centres, is not exported. It is used in large quantities by the 
Ordnance Department in India for gun-carriage wheels, wagon 
parts and other purposes. The railways appreciate it for floor 
boards and carriage work, and Northern Indian carpenters look 
upon it as their standard chair and furniture wood. In BareiUy 
and other joinery and carpentry centres it is often difficult to find 
any furniture which is not made of sissoo. 

Sources of supjply , — ^Bombay is the main source of supply of 
rosewood, but Madras and Coorg also have a fair outturn. Smaller 
supplies can be obtained in the Central Provinces, the United Pro- 
vinces (from Gonda Division) and Orissa. Sissoo is obtainable 
chiefly from the United Provinces and the Punjab, with limited 
supplies from Bengal, Assam, Orissa and Sind, Rosewood logs 
and squares are usually of good length up to 20 ft. or so, with a 
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girth of 4 to 5 ft. Sissoo varies in different localities. Plantation 
supplies are usually straight and of good length, whereas riverain 
or roadside trees are usually shorter and stouter^ 

Prices . — ^Rosewood is quoted by Bombay at Rs. 25 to Rs. 120 
per ton in the log. Madras quotes from Rs, 31 to Rs. 650 per ton 
for the finest selected European quality timber. Other Provinces 
quote from Rs. 50 to Rs. 100 per ton according to quality (1937). 
Sissoo is priced at Rs. 20 to Rs. 50 per ton in the United Provinces 
and Rs. 40 to Rs. 45 per ton in the Punjab. Bengal quotes Rs. 45 
to Rs. 100 per ton according to quality and other Provinces Rs. 40 
to Rs. 60 per ton. All quotations are for logs at forest depots 
(1937). 

Dalbergia sissoides. 

Sometimes in South India, a wood remarkably like Dalbergia 
sissoo, even when freshly cut, is met with. It is often passed as 
Dalbergia latifolia, but some Forest Officers refer to it as Dalbergia 
sissoides. It is usually more streaky in appearance than normal 
Irosewood, and is an extremely handsome timber. 
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Dichopsis species. 

(Syn. Palaquium species. Dichopsis elliptica and Dichopsis polyan - 

tha). 

Trade name, — ^Pali. 

Vernacular names, — Pali, tali, etc. 

Weight, — ^About 40 to 43 lbs. per c. ft. (air-dry). 

Description of the wood, — Pale red to reddish-brown woods, 
usually with a fairly large sapwood of lighter colour. Fairly 
straight-grained and even-textured and with a slight rubber-like 
odour when freshly cut, which however appears to pass away when 
it is dry. Not unlike some of the poons in appearance, .otherwise 
they are woods without any conspicuous character. 

Seasoning. — ^In log form pali is apt to develop cracks and end 
splits in a dry climate, and conversion these original defects 
are inclined to increase. Apart from this it is not a difficult wood , 
to season, and sound wood usually air-seasons with little degrade, 
though a certain amount of warping and spring has been noticed in 
some seasoning experiments with this species. Green conversion 
followed by careful stacking under cover is recom m ended (Kapur). 
Kiln-seasoning offers no difficulties with sound stock. 

Strength. — ^Pali and tali are very similar to teak in most strength 
qualities. They are about the same weight and slightly harder and 
stiffer than teak, but they appear to .shrink twice as much as teak 
in seasoning. Details of their strength qualities will be found in 
Appendix I. 

Durahility. — ^Pali is not a very durable wood in outside posi- 
tions. Five out of six specimens tested in the graveyard at 
Debra Dun were completely destroyed by rot in 6 years, while the 
sixth piece, strange to say, was completely sound at the end of the 
same period. It is unfortunately a very difficult wood to treat 
and even under severe pressure treatments the end and side penetra- 
tion is extremely slight. 

Working qualities, — ^Not a difficult timber to saw and work to a 
fine surface. It is clean and straight in the grain and therefore 
accepted in workshops as a good average wood. Pah from Madras 
was tried experimentally for rotary-cut veneers and plywood, and 
was found to peel easily and make up into a grade of plywood 
suitable for normal commercial purposes. The plywood boards 
remained flat and free from, surface cracks, but under excessive 
pressure some staining of the wood was noticeable when casein was 
used for gluing. 



Uses , — ^Pali is used in Madras for building purposes, cheap 
furniture, and shingles, and long straight logs are in demand for 
masts and spars. It is an average quality commercial construc- 
tional wood, but its refractoriness to preservative treatment limits 
its utility in this direction. It is otherwise suitable for all forms of 
construction where great durability is not required, or where it is 
not exposed to fungus attack. 

Sources of supply , — ^Madras is the main source of supply of pali, 
while Bengal has good quantities (up to 1,000 tons per annum) of 
Dichopsis polyantM available in the Chittagong HiQ Tract. Pali 
is sometimes obtainable in very long straight logs, but fluting is 
common. The longest logs (up to 40 ft.) come from the Sappal 
Valley. Supplies good. 

Prices , — ^Madras quotes Es. 34 to Es. 37 per ton for pali in log 
form, while Bengal quotes from Es. 37-8-0 to Es. 50 per ton for 
Diohopsis polyantha in Chittagong (1937). 
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Dillenia species. 

{Dillenia iTidica and Dillenia ^mtagyna,) 

Trade name. — Dillenia. 

Vernacular names, — Otenga, chalta, aksM, Jcalai, rai (Bih), 
kadutega (Coorg). 

About 39 to 43 lbs. per c. ft. (air-dry). 

Descripti(m of the wood, — The dillenias are reddish-brown or 
reddish-grey woods, with occasional white chalky lines showing on 
the surface. They are rough constructional woods of good strength 
and hardness. They are rather coarse-textured and sometimes 
have twisted grain which results in a tendency to warp. Dillenia 
pentagyna is usually a little heavier and darker than Dillenia 
indica. 

Seasoning. — These woods have a slight tendency to split at the 
ends and to warp if twisted grain is present. This latter defect can 
be much reduced by quarter-sawing. They dry rapidly, and care- 
ful stacking in a well protected shed usually results in the timber 
coming out in good condition. Kiln- seasoning offers no difficul- 
ties, and the timber comes out" in excellent condition provided it is 
well sawn and carefully piled. 

Both timbers are moderately strong. They are 
slightly lighter than teak and a little weaker in most strength quali- 
ties, except shear, in which Dillenia pentagyna teak* 

Details of the strength qualities of both timbers can be seen in 
Appendix I. 

Neither of these Dillenia woods is very durable. 
In the Dehra Dun ‘‘ graveyard ” tests, 6 specimens of each were 
completely destroyed by white ants and rot within 2 years. For 
outside use, therefore, it would be advisable to treat these woods. 
Fortunately, both are easy to treat under pressure, and the absorp- 
tion and penetration are excellent. 

Working qualities. dillenias are not usually looked upon 
as difficult woods to saw and work, and when green they are com- 
paratively easy, but after kiln-drying some difficulty in planing 
has been reported from Burma, due chiefly to the hard chalky or 
silica deposits so often found in these woods. Dillenia indica was 
tested at Dehra Dun for veneer and plywood work, and although 
it can be peeled and made up into plywood it is not considered to be 
a good subject for this purpose on account of its colour and rather 
coarse texture. 
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Uses.—%m woods are typical construction woods, which 
could be used after preservative treatment for practically all pur- 
poses where a building timber of good strength is required. When 
cut on the quarter they have quite an attractive silver-grain, and 
in Burma advantage has been taken of this characteristic, and the 
woods are used as inlays against darker timbers. Specially selected 
quarter-sawn planks might find a market in c^inet and high- 
class furniture stores. 

Sources of Both timbers are available in medium 

quantities from Bengal and Assam and smaller lots from Bombay. 
The largest supplies are available from the Buxa and Chittagong 
districts in Bengal. 

Pnces.—Bengal quotes Es. 18 to Es. 38 per ton in logs, and 
Assam quotes Es. 30 for logs and Ee. 1 per c.ft. for squares of about 
18 fru length and 12 inch siding. Bombay estimates Es. 25 to 40 
for logs of Bilknia p&iUagyna (1937). 
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Diospyros species. 

(Diospyros ehemm, Diospyros emhryopteris, Diospyros melanoxylon^ 

etc.) 

Trade name. — ^Ebony. 

Vernacular names, — Tendu, ahnus, Tcendu (Bib.), harunkali. 

Weight . — About 51 to 56 lbs. per c. ft. (air-dry). 

Description of the wood.— The term ebony is loosely applied to 
many black woods, some of which have no relation to the Diospyros 
family, but the nearly black wood of Diospyros melanoxylon is, in 
India, more commonly traded as ebony. Diospyros ehenum is a 
comparatively rare tree in India, but in Ceylon it is of commercial 
importance. The heartwood of Diospyros ebertum is usually small 
but true black ; that of Diospyros melanoxylon is usually a very dark 
green or greenish-black, while Diospyros emhryopteris contains a 
very small dark irregular heartwood which is of little value as a 
source of ebony. Apart from their ebony heartwoods, the sap- 
woods of these timbers are of value as commercial woods of great 
strength, toughness and shock resisting ability, which makes them 
useful for tool handle and similar work. ' 

Seasoning.— The dark centre wood of these species is very 
difficult to season. It has a tendency to split and develop fine 
surface cracks. It should therefore be dried slowly and must be 
well protected. The lighter coloured portion of the timber dries 
with comparative ease under normal conditions. There is a liabi- 
lity to borer attack if the timber is left lying about for a long time 
in log form, but if converted green and stacked immediately for 
air-drying under cover, the Hght-cploured timber can be seasoned 
with little degrade. 

Strength.— The ebonies are extremely hard and tough woods. 
Diospyros melanoxylon had a ‘‘maximum drop ” figure of 50 (as 
against teak’s 27) in the impact testing done on this wood. It is 
heavier and harder than teak, and is one of the few Indian timbers 
that can be recommended for tool handle and picker arm work in 
place of the imported ash and hickory now used. If well se^gtsoned, 
the outer light coloured wood of aU the ebonies should make excel- 
lent hammer and tool handles. 

DuraUlity.— The black wood of the ebonies is naturally durable, 
but the lighter coloured portions are only moderately so under 
severe conditions. In the “graveyard” tests at Dehra Dun, 6 
specimens of Diospyros melanoxylon were aU destroyed by white 
. ants and rot within 4 years. The lighter portions of this wood can 
be treated satisfactorily with preservatives. 
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Worhiv^ qmlitk8.--^h.^ ebonies are fairly hard woods, but they 
are not difficult to saw and work. They can be finished to a fine 
smooth polished surface. The dark wood is frequently used for 
turnery and inlay work, and with sharp tools can be turned to 
extreme smoothness. The light coloured wood can also be worked 
to a fine surface. 

Uses. — The uses of black ebony are well known. In Tndifl, the 
most common uses are turnery, carving, walking sticks, umbrella 
handles and inlay for furniture and fancy articles. It has also been 
used as a decorative flooring in the form of small blocks. From a 
commeroml point of view, however, the outer light coloured wood 
is more important in India, and Diospyros mdanoxylon is used 
extensively in the localities where it grows for posts, rafters and 
poles. It has been tried for picker arms and found suitable and 
its special qualities of hardness, toughness and smooth finish make 
it eminently suitable for such work and for all tool handle work. 

Bowces of supply.— Diospyr os ebenum is available in small 
quantities oifiy from Bombay and Orissa. The latter Province can 
also supply Diospyros emhryopteris in commercial quantities. 
Dios^os mhnoxylm is more common and fair quantities can be 
obtained from the Central Provinces, Madras, Bombay, Orissa and 
the United Provinces, and enquiries should be addressed to the 
nearest Conservator of Forests of these Provinces. 

Pnc^.— The Central Provinces quote Rs. 60 to Es. 100 per ton 
in the 1(^. Madras prices are fi:om Es. 50 to Rs. 60 per ton and 
Bombay Rs. 21 to Rs. 60 per ton. Orissa estimates Rs. 28 per ton 
and the United Provinces Es. 20 to Es. 25 per ton (1937). 

Diospyros marmorata. 

Ike luxury wood known as marblewood or zebra-wood is 
obtained from the small dark coloured centre portion of Diospyros 
mtrmoriOa, which is found only m the Andaman Islands. It is a 
bizarre bi-coloured wood usually in black and paler coloured stripes. 
It is available only in small rizes and small quantities and it com- 
mands a very high price, Rs. 300 per ton f. o. b. Port Blair being 
about 4:he average. Enquiries for this wood should be addressed 
to the Chief Forest Officer, Port Blair, Andaman Islands. 
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Dipterocaipus species. 

[Dipterocarpus indicus, Dipterocarpus turbimtus, Dipterocarpus 
macrocarpus and others.) 

Trade name, — ^Gurjan. Also sold as jarul in the Calcutta market. 

Vernacular names, — Ourjan, hollong, vellayini (MaL), callene 
(Can.), etc. Often sold under the name of jaruL Maiyang and 
apefong are imported gurjans from Siam and the Philippine 
Islands respectively. 

Weight — ^About 42 to 48 lbs. per c. ft. (air-dry). 

Description of the wood , — ^The wood of all the gurjans is very 
similar in colour and general appearance. It is a drab greyish-red 
in colour, dull and with a somewhat rough feel. It is usually fairly 
straight-grained and medium textured. It has no outstanding 
characteristics and presents a unicoloured surface without much 
grain or ring marking. When cut on the quarter it shows a fairly 
conspicuous silver grain effect. It darkens a bit on exposure but 
stm retains its reddish colour. 

Seasoning . — ^All the gurjans are moderately easy to air-season, 
in fact it is preferable to air-season these woods rather than to kiln- 
dry them. Except for a slight liability to hoxhv attack and stain, 
especiaUy in the sapwood, the gurjans usually air-season quickly 
with very little degrade. Kiln-drying, on the other hand, is* not 
easy. The oil in the wood seems to prevent the free evaporation 
of moisture. In addition, the shrinkage in kiln-dried gurjan is 
considerable. If quick drying must be done, it would be prefer- 
able to partially air-season the wood first and then finish off the 
drying in a kiln. 

Strength , — ^Taken as a whole, the gurjans are good strong woods. 
They are on the average slightly heavier than teak and in most 
strength functions slightly stronger than teak, but they have a poor 
shrinkage figure and allowance must be made for this defect. Even 
after drying they are apt to expand and contract with changes in 
atmospheric conditions and they should not, therefore, be used 
where a very close fit is desired. Several of the gurjans have been 
tested at Dehra Dun, and the details of their strength qualities can 
be seen in Appendix I. 

Durability . — ^The gurjans are not very durable woods in ex- 
posed positions or in contact with the grotmd. They are reason- 
ably durable under cover, but it would always be advisable to trea;t 
them with a preservative for outdoor use. Under adverse condi- 
tions they are readily attacked by rot, and they should not be used 



untreated in positions where rot is liable to occur. They all treat 
very readily, and complete penetration and good absorption can 
be obtained under pressure without difficulty with ordinary air- 
dried stock. 

Worhing qualities. — ^All the gurjans are comparatively easy to 
saw and work. They cannot be fimshed to a very smooth surface 
as they are moderately coarse woods, but they can be brought to a 
finish suitable for paint or polish work. Some of the gurjans con- 
tain an oleo-resin, but this is usually not so evident as to be objec- 
tionable. Dipterocarpus macrocarpus (hollong) has been tried and 
is used commercially in Assam for making plywood for tea tests, and 
it is quite suitable for the purpose. Some other gurjans, more 
especially Dipterocarpus turhinatus from Burma, do not appear to 
be very suitable subjects for plywood, but Dipterocarpus alatus 
seems to follow hollong in this respect and could be used for making 
good quality commercial plywood. 

In other respects the gurjans are useful workshop woods which 
give little trouble. 

Uses, — ^The gurjans, where they occur, are usually available 
in large quantities, and for this reason they are valuable as com- 
mercial timbers. They are good average quality constructional 
woods, and if treated they would rank high amongst India’s build- 
ing and general purpose timbers. They have been used as treated 
railway sleepers and done well, in fact hollong formed the bulk of 
the timber treated by the creosoting plant at Margherita in Assam. 
They are used locally for house-building and general construction 
but their excessive shrinkage and liability to expand and contract 
with changes in atmospheric conditions rather detracts from their 
usefulness as furniture woods. They have been used with success 
as flooring woods in Great Britain, but they should be very well 
dried if they are to be used for this purpose in India. 

Sources of supply. — ^Large supplies of gurjan are available from 
the Andamans, Bengal and Assam. Burma also can produce large 
quantities. The South Indian gurjan [Dipterocarpus indicus) is 
fairly common on the Southern Ghats and in Ooorg and Travailcore. 
In short, gurjan is one of the few woods in India which can be pro- 
duced in very large quantities, amounting to several thousand tons 
per annum, if the demand requires it, more especially in the East 
of India. Assam for example estimates the outturn of hollong at 
12,000 tons per annum. 

Enquiries should be addressed to the Chief Forest ^ Officer, 
Andamans or the Forest Utilisation Officers, Bengal, ; Assam or 
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Prices.— The Andaman price is 'at present atont Rs. 40 to 
Rs. 57-8-0 per ton for sqnares and Rs. 50 to Rs. 80 per ton for 
machine sawn scantlings (1937). Bengal quotes about Rs. 46 to 
Rs. 50 per ton for squares from Chittagong, and Assam estimates 
Rs. 45 per ton for logs np to 30 ft. in length and 6 ft. girth and 
slightly higher rates for good sqnares of 24 inch siding (1937). 
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Duabanga sonneratioides. 

Trade name. — ^Lampati. 

Vernacular names. — ^Lampati, ramdala^ kholcan (Ass.), etc, 

' Weight . — ^About 24 to 30 lbs. per c. ft. (air-dry). 

Description of the wood . — ^A light brownish-grey wood with no 
distinct heart or sapwood. Very light in weight and coarse-textured. 
Described by Brown as a timber of the first class and one which 
shows a very effective silver grain on quartersawn boards. Can 
be best described as a good quality packing-case wood. 

Beasoning. — K non-rejfractory wood which gives no trouble in 
either air -seasoning or kiln-drying, provided the logs are converted 
green and the sawn stock is dried quickly. If left lying about in 
humid weather there is a strong liability that lampati will be attack- 
ed by mould stains and fungus, and in log form it is also prone to 
borer attack. As with other soft woods of a similar type, the 
important thing is to get the surface of the converted timber dried 
quickly, and if necessary vertical stacking for a short while before 
proper seasoning is often beneficial in such cases. 

Strength . — ^Lampati is not a very strong wood, but it is also a 
very light wood. It is not the type of timber to use where any 
great strength is required. It has however been tested at Dehra 
Dun and the details will be found in Appendix I. 

Durability . — ^It is not a very durable wood, and if required for 
any permanent use it should be treated with a preservative. In the 
“ graveyard ” tests at Dehra Dun, the 6 specimens of untreated 
lampati were all completely destroyed by white ants and rot within 
4 years. This is a better record than that of most other similar 
soft timbers, but it would be far safer to give the wood a preserva- 
tive treatment if it is required to last. It is a timber which treats 
quite readily. 

Working qualities . — ^A very easy timber to saw and work, 
though it requires a little care to bring it to a smooth surface. It 
peels exceedingly easily and well on a rotary lathe and makes up 
into good clean plywood sheets, but is without any distinctive 
character. It has been used in Assam for plywood tea chest work, 
but it is below standard in the matter of strength for this purpose. 
Otherwise, it definitely has possibilities ,as a plywood timber, but 
supplies are limited and this would restrict its use for this purpose. 
In other respects it is a good light-weight timber free of any bad 
defects. 

Uses . — ^The present uses of lampati are planking and box shooks. 
It k also used for light rafters, battens and wall-boarding. It has 
been used for furniture, and it might prove to be a very useful Kght 
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wood for this purpose as it is steady and clean. It is admirably 
suited lor painted work, and is a very useful type of workshop wood 
lor wnicn there is always a demand in industrial centres. 

of supply , — Supplies in India are restricted to Assam 
and Uengal, the outturn of the former being greater than that from 
Bengal. Larger supplies could be obtained from Burma. Enqui- 
res should be addressed to the Conservators of Eorests, Assam or 
Bengal. 

Prices.— Assam quotes Rs. 40 per ton for logs of 4 ft. giith and 
30 it. length, while Bengal quotes up to Rs. 30 per ton for similar 
material, and Rs. 75 to Rs. 90 per ton for sawn stock. 
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Dysoxylum species. 

(D. biriectariferum, D. hamiltonii, and D, malaharicum.) 

Trade name, — Wliite cedar. 

Vernacular names, — Bili-devdari, agil (Coorg), vellagi (Mai.). 

Weight, — ^About 45 to 47 lbs. per c. ft. (air-dry). 

Description of the wood. — ^The true white cedar (Z). malaharicum) 
is a light-coloured brownish-grey wood, sometimes with a yellowish 
tint. D. binectariferum, on the other hand, has a distinctly reddish 
colouring, which ages to a reddish-brown. They both have a 
cedary smell, and are fine-textured w’^oods of a good class. They 
are moderately heavy woods of approximately the same hardness 
as teak. 

Seasoning , — ^The Dysoxylum woods do not present any difi&cul- 
ties as regards seasoning. The sapwood is very liable to blue stain, 
and green conversion and quick stacking in open piles are essential 
if clean timber is required. Broad planks have sometimes been 
noticed to have split down the centre (where there is usually a 
plane of weakness), and fine hair cracks may appear on board sur- 
faces, but normally these woods can be air-seasoned and kiln- 
seasoned without any trouble or degrade. 

Strength , — ^The Dysoxylum woods are stronger than they appear 
to be at first sight. They are slightly heavier than teak on the 
average and of approximately the same strength and hardness. In 
shock resistance and shear they are stronger than teak. 

D. malaharicum has been tested at Dehra Dun and its strength 
qualities can be seen in Appendix I. 

Durability, — Dysoxylum heartwood appears to have consider- 
able durability and resistance to white ant and fungus attack. In 
the ^‘graveyard’’ tests at Dehra Dun, 6 specimens of D, mala^ 
baricum and 6 specimens of D, binectariferum were still in good 
condition after 5 years exposure in the open in white-ant , infested 
ground. Reports from other sources also show that these two 
species are naturally durable even under unfavourable conditions. 

Working qualities, — ^White cedar saws and works with ease 
to a fine finish, and presents no difiSculties whatsoever in the work- 
shops. It has not been tried for veneers or plywood, but it might 
weU be very suitable for this type of work. It can be turned to a 
fine satin-like surface. ^ 

Uses, — ^White cedar is well known as a wood of exceedingly 
fine quality in the areas where it grows. It is used extensively for 
barrel-making (for which it seems to be eminently suited), and also 
fpr house construction, furniture, and carriage and wagon work in 
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raUway workshops. Being naturaUy durable it lends itself to many 
nses where other timbers fail on account of their perishable nature. 
It can be described as a general purpose wood of good quality. 

Sources of supply ^ — Unfortunately, supplies of white cedar are 
hardly sufficient to meet the present demand. D, malaharicuni is 
^tamable only on the West Coast, in Madras, Coorg and Mysore. 
D. hinectariferum and D. hamiltonii can be procured in small quanti- 
ties only from Assam. Enquiries should be addressed to the Eorest 
Utilisation Officers of Madras and Assam. 

Pnce^.— Madras quotes Rs. 75 to Rs. 87 per ton in the log for 
white cedar. Assam estimates about Rs. 1-6-0 per c. ft for sawn 
squares up to 18 ft. in length and of 15 inch siding (1937). 
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Endospermam malaccense. 

Trade name. — ^Bakota. 

Verruictdar name.-^Bahota. 

Weight. — 8 to 10 lbs. per c, ft. (air-dry). Sometimes heavier. 

Description of the vx>od . — ^Bakota is about the lightest wood in 
India and one of the lightest woods in the world. It is white and 
soft and makes an excellent insulation board. It has no great 
strength but is an excellent substitute for balsa wood {Ochroma 
species), a foreign timber used for insulation purposes and life- 
saving apparatus. 

Seasoning . — Very little is known about the seasoning qualities 
of bakota, but it is one of the soft white woods which are very 
liable to fungal stain, and it must therefore be dried quickly after 
conversion. Vertical stacking would be the best procedure, and 
under good drying conations the wood would probably season 
very quickly being very porous and open-textured. 

Strength . — Bakota has no great strength, nor is it the typ)e of 
timber which would be used where strength qualities are required, 

Durcibility . — perishable wood which is quickly attacked by 
fungal stain when green. If treated with a preservative it would 
probably absorb a lot, but its durability would be considerably 
increased. ^ 

Working qualities . — wood which can be described as being 
** as soft as butter ’’ for purposes such as sawing and working, and 
care should be taken not to tear it too much when sawing. It can 
be planed to a good surface with a sharp tool. 

Uses . — ^Bakota is probably the best wood substitute for cork 
ox balsa that India possesses. It was accepted by authorities in 
England as a substitute for true balsa, a South American wood. 
It was used for sound insulation in wireless rooms, but was later ' 
superseded by asbestos. It was also used for life-saving apparatus 
its light weight making it of value for this purpose. It could be 
used in India as an insulation board and if treated should command 
a good market. 

Sources of supply.— Bakota. is only found in the Au<ia.Tr^ 4 ..T i 
Idands where fair supplies can be made available if required. 

Enquiries should be addressed to the Chief Forest Officer Port 
Blair, Andaman Islands. ’ 

Prices . — ^The Andamans quote Rs. 27-8-0 per ton for logs and 
Rs. 40 per ton for sawn scantlings (1937), ® 
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Eugenia species. 

{JEJ, jambolana, E, gardneri^ E, ^raecox). 

Trade name, — Jaman. 

Vernacular names,— Jamun^ nir naval, neralu (Coorg), etc. 

Weight, — E, jambolana 42 lbs., E, gardneri 62 lbs., E, praecox 
not known. 

Description of the wood, — ^True jaman {E . jambolana) is a reddish- 
grey wood, sometimes with darker markings. It is of medium 
weight and texture. E, gardneri is a much heavier and harder 
wood of South West India. E, praecox is a lesser known wood 
occurring only in the Chittagong District of Bengal. 

They are good woods and true jaman appears to be a timber 
which deserves more attention than it has received in the past. 
It is naturally durable, and if well selected makes up into excellent 
furniture. 

Seasoning. — ^The jamans as a class are timbers of medium 
refractoriness from a seasoning point of view. If dried quickly 
in a hot dry climate they will develop surface cracks and possibly 
some end-splitting. The aim should therefore be to dry them 
slowly under favourable conditions. Conversion should be done 
preferably in damp or cool weather, and the converted material 
should be stacked under cover for slow seasoning. True jaman is a 
better seasoner than E, gardneri, the latter being very prone to 
surface-cracking under unfavourable conditions. The timbers can 
be kiln-seasoned without much increase in degrade provided the 
drying conditions are mild and slow. 

Strength, — ^The jamans are strong woods. E, gardneri is 40 per 
cent, heavier than teak and 50 per cent, harder. It is also stronger 
than teak in most strength functions. 

Eugenia jambolana has about the same weight as teak but is 20 per 
cent, harder. In other respects it has approximately the same 
strength qualities as teak. 

Details of the strength qualities of these two species can be seen 
in Appendix I. 

Durability, — ^In the graveyard” tests at Dehra Dun E, 
jambolana did exceptionally well, the test pieces remaining practi- 
cally untouched for close on 7 years. E, gardneri, although a 
heavier and harder wood did not do so well, the 6 test pieces having 
been destroyed by rot in about 4 years. Neither species was touch- 
ed by white ants during the test. It would appear therefore that 
the jamans may be naturally durable against white ants. This 
fact has also been recorded in some untreated sleeper tests in Assam, 
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the sleepers failing only from rot after about 7 years * As treated 
sleepers they did better. Both species can be treated, but E. 
gctrdneri was found to be rather refractory and did not absorb much 
preservative. Some green logs of E. gardTheri sent to Dehra Dun 
for veheer tests were found on arrival to have been attacked badly 
by rot and borers, so in a green state a liability to fungus attack is 
evidently a defect which needs watching. 

Worhing qualities, — ^The jamans are not dfficult to saw and 
work to a clean jQbnish, but it is recorded that E, gardneri was found 
to be harder to saw when it was fully seasoned. The grain is 
regularly wavy, and this usually gives a mottled effect on finished 
planks. If this mottling is bold it gives an extremely handsome 
appearance to the wood. The logs of E, gardneri sent to Dehra 
Dun from South India for peeling tests arrived so badly attacked! 
by rot and also borers that no tests could be carried out, but in any 
case this timber does not appear to be the right type for plywood 
work. 

Uses,— "Both E, jamhohna and E> gardneri are fairly well known 
as good average woods for construction work and house-building. 
The former has done fairly well as a treated sleeper on the Bengal 
and North Western Railway, while the latter has been tried for the 
same purpose in Madras. Their utility lies more in constructional 
rather than ornamental spheres, but E, jambolaw can at times 
produce some very handsome wood which would do well for furni- 
ture and cabinet work. 

Sources of supply,— E. jamholana has a very wide distribution 
and is fpund in. every Province in India. It is also a tree which is 
much cultivated and preserved round villages on account of its 
fruit, and if a demand arose,' supplies would probably be forth- 
coming from almost any corner of India. Bombay, the Central 
Provinces, Assam, Bengal, Bihar, Orissa, and the United Provinces 
can all. produce varying quantities, while Madras can supply jE. 
gardneri on demand. Enquiries should be addressed to the nearest 
Conservator of Eorests. 

Prices.— Bombay and the Central Provinces quote about Rs. 30^ 
to Rs. 50 per ton in the log. Other Provinces quote lower prices 
ranging from Rs. 20 to Rs. 35 per ton for logs, and Assam estimates 
Rs. 1-1-0 per c. ft. for sawn timber up to 15 ft, in length and 12 
inches siding. Logs of good girth up to 8 ft. are not uncommon 
(1937). 
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Gardenia species. 

((?, turgida, G- latifolia^ etc.) 

Trade name, — Gardenia. G, latifolia is sometimes called Indian 
boxwood, a bad name in view of the fact that true boxwood 
{Buxus sempervirens) occurs in India. 

Vernacvlar names, — Papra, dndri, pendra, Icoinnori (Beng.)i 
etc. 

Weight, — ^From 47 to 57 lbs. per c. ft. (air-dry). 

Description of the wood. — ^Pale creamy or yellowish woods not 
unlike boxwood in appearance but slightly coarser. They are 
very fine-textured woods of the boxwood type, moderately heavy 
and hard, and without any bold character. 

Seasoning, — The gardenias are medium-refractory woods in the 
matter of seasoning. They have an inchnation to develop end cracks 
and splits if dried too quickly, but if converted timber is stacked 
under cover and protected from dry winds, it will air-season slowly 
and without excessive degrade. Boxwood sujEE'ers from the same 
liability to end-splitting, and it is customary to saw boxwood 
logs longitudinally in half soon after feUing. This helps consider- 
ably to prevent end-splitting, and the same practice might be tried 
with advantage with Gardenia woods, since the logs of these species 
are small and of the same t;^e as boxwood. 

Strength. — Gardenia wood is very hard and tough. It has not 
been tested at Dehra Dim for strength, as it is not the type of 
timber in which strength qualities are of importance, being obtain- 
able only in small sizes and used where a very close-textured wood 
of the boxwood type is required. 

Durability. — Gardenia wood is not the type of wood in which 
durability is an important quality. It is sufficiently durable for 
all the types of work for which it is likely to be used. 

Working qualities. — ^Being exceptionally close-textured woods^ 
the gardenias are exceptionally fine turnery woods which can bo 
brought to a beautifully smooth natural finish. They are hard but 
not exceptionally difficult to saw and plane. They are well known 
as carving wood^, and can be classed as probably the best turnery 
woods in^ India. 

Uses. — True boxwood is very scarce in India, and for this 
reason such timbers as those of the Gardenia species have a special 
value. There is always a demand for such woods, for makii^ 
combs, rulers, toys and turnery articles generally. The gardenia 
woods are very suitable for this type of work, although they do not 
quite come up to the same standard of quality as true boxwood^ 
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Sources of supp ^, — The Central Provinces, Bombay, the United 
Jrrovmces, and Bihar have all intimated their ability to supply 
gamema wood in limited quantities. It should however be clearly 
understood that only small logs are available, the average being 
under 2 ft. in girth and about 8 to 10 ft. in length. Enquiries should 
be addressed to the nearest Conservator of Forests of the above 
Provmees. 

Pnc65.— The Central Provinces quote Rs. 50 to Rs. 65 per ton 
tor logs Bombay quotes about Rs. 40 per ton and Bihar Rs. 25 
per ton (1937) . The United Provinces rank gardenia as a fuel wood 
since there is no demand for it for other purposes. 
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Gmelina arborea. 

Trade name , — Gamari. 

Vernacular names, — Oumhar, gumbar, gomari, hooli (Coorg), 
etc. 

Weight, — About 30 IBs. per c. ft. (air dry). 

Descrijption of the wood, — light strong wood of first quality. 
It is usually a pale-yellow or pi^ish buff in colour, and is not 
infrequently marked with roe and mottle figuring. It is a fairly 
close-textured wood, odourless, and with a smooth feel. It is hot 
very ornamental but is an extremely “ steady ” wood. 

Seasoning, — Gamari is an extremely easy wood to air-season 
or kUn-dry. It can be described as a model wood in this respect, 
and if properly stacked for air-seasoning under favourable conditions 
it usually dries well with practically no degrade. Green conversion 
and open-stacking with crossers under cover will give the best 
results. It reacts with equal ductility in kiln- seasoning. 

Strength, — Gamari is 10 to 12 lbs, per c. ft. lighter and not so 
strong as teak. For its weight it is, however, a reasonably strong 
wood. Details of its strength qualities will be found in Appendix I. 

Durability, — Gamari has the reputation of being a naturally 
durable wood. Under cover it certainly has considerable durability , 
but it does not remain immune to white ant attack for very long 
if placed in the ground. In the ‘‘ graveyard ’’ tests at Dehra Dun, 
6 test specimens of gamari were moderately attacked at the ^d of 
3 years. This is not bad, but it is also not very good. Away from 
incidence of attack by white ants it remains sound for a very long 
while. 

Working qualities, — An easy wood to saw and work to a good 
finish. It can also be turned to a fair surface, and takes paint or 
polish extremely well. Usually very uniform in colour and charac- 
ter and without any outstantog features, except for occasional 
roe-mottling which gives the wood a sheen. Being very steady ’’ 
after seasoning, it is regarded by wood workers as a first-class work- 
shop wood. 

XJsee , — ^Pearson describes gamari as one of the best and most 
reliable timbers of |ndia. It is certainly very popular wherever 
it is found and it is a favourite wood of local craftsmen for furniture, 
panelling, boat-building, boxes, grain-measures and other general 
utility and domestic purposes. It is a timber which is very suitable 
for camp furniture, being light, steady and strong, and if supplies 
were more abundant it would with little doubt be one of the main- 
stays of cabinet makers and carpentry shops. 
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Sources of supply . — ^Althoughi occurring in most provinces of 
India, supplies are not abundant. It is more plentiful in Bengal 
and Assam than in other Provinces, while supplies from the Central 
Provinces, Bombay, Orissa, and the United Provinces are very 
limited. Enquiries should be addressed to the nearest Conservator 
of Forests of the above provinces. 

Prices . — Bengal quotes Rs. 30 to Rs. 60 per ton in logs from 
Buxa, Kurseong and Chittagong Divisions. Assam estimates an 
average figure of Rs. 45 per ton for logs and Rs. 1-1 per c. ft. 
for squares up to 15 ft. in length and of 16 inches siding. Orissa 
quotes Rs. 30 to Rs. 50 per ton, the Central Provinces Rs. 60 
to Rs. 90 per ton, and Bombay Rs. 20 to Rs. 60 per ton, according 
to quality (1937). ^ ^ 
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Hardwickia binaia. 


Trade name. — ^Anjan. 

Vernacular names. — Anjan, hamra, ye^i (Tel.), acha (Tam.). 

Weight. — Up to 69 lbs. per c. ft. (air dry). Variable. 

. Description of the wood. — An extremely bard, heavy and durable 
wood. The heartwood is usually a dark reddish brown, sometimes 
streaked with blackish niarkings. No characteristic odour or 
taste. Irregularly interlocked grain and of coarse texture. Being 
nearly twice as hard as teak, and rather difficult to season, it is not 
a wood for which there is ever likely to be much demand, except 
for local purposes when better timbers are not procurable. 

Seasoning. — A refractory wood to season. It develops surface 
cracks when drying and is liable to warp if not weU piled. This 
wood should be converted as green as possible, and the converted 
material should be properly stacked with sufficient protection to 
prevent too rapid drying. If care is taken, anjan can be seasoned 
without undue degrade, but it is a wood which needs careful hand- 
ling and slow drying. It has been noticed that the wood is liable 
to be attacked by borers both in log form and during seasoning. 

Strength. — Anjan is an extremely hard, heavy and fairly strong 
wood. It is nearly twice as hard as teak, but in actual strength as 
a beam or in stiffness, it does not cpme up to the strength of teak. 

Durability. — ^A naturally durable wood against rot and white 
ants, but during various air-seasoning experiments it was found to 
be attacked by borers. On the whole, however, anjan can be taken 
as a wood which is well above the average for durability. The 
heartwood is refractory to treatment, with wood preservatives. If 
treatment is required, a full cell treatment should be given, as the 
absorption and penetration is not likely to be very good. 

Worhing qualities. --'Remg extremely hard, especially when 
seasoned, it is an exceptionally difficult wood to saw and work. 
It should be converted green, as most sawyers refuse to touch it 
when dry. It can be worked to a fair finish, but much labour is 
required to accomplish this. It has never been tested for rotary 
veneer work, but it appears to be too hard for this purpose. 

Uses. — ^Anjan is used fairly extensively locally when a very heavy 
hard wood is required, such as for naves of cart wheels, ploughs, 
clod crushers and machine bearings. It is also used for posts and 
beams and for mine props. It should do well for wood block paving, 
rafiway keys, tent pegs, brake blocks and godown floorings. 
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Sources of supply, — Available in Madras, Bombay, Mysore and 
the Central Provinces. It is usually found as a scattered tree, but 
in some forest divisions it occurs in gregarious patches. Supplies 
could always be arranged by applying to the nearest Conservator 
of F orests of the above Provinces. Logs up to 4 ft. girth are avail- 
able, but 3 ft. girth is the more usual maximum. 

Prices, — The Central Provinces quote Bs. 50 to Rs. 70 per ton 
for logs up to 3 ft. girth. Madras quotations range from Es. 25 to 
Rs. 90 per ton for logs according to quality, while Bombay estimates 
Rs. 20 to Rs. 45 per ton (1937). 
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Hardwickia pinnata. 

Trade name, — Piney. 

Veryiajcular names. — Shurali (Mai.), compaini (Coorg), holavu^ 
uram. Has been called satinee and Malabar mahogany, but both 
names are unsuitable and should be discouraged. 

Weight. — ^About 43 to 45 lbs. per c. ft. (air-dry). 

Description of the wood. — ^The sapwood is usually large and of 
a dirty whitish colour^ The heartwood is a dark brownish red and 
the wood often exudes a sticky resin. Medium-coarse-textured 
with broadly interlocked grain. Mottling and fiddleback figuring 
is sometimes found, and wood with such figuring is extremely hand- 
some» This species is classed by Brown as a timber of the first class. 

Smsoning. — ^The sapwood is extremely liable to decay, dis- 
colouration, and insect attack, and should be discarded unless ^ 
required for preservative treatment. The heartwood seasons well: 
with little cracking or splitting, except along original cracks and 
shakes in the centre of the logs. Some 2|-inch planks were air 
seasoned down to 8 per cent, moisture content in 1 year at Dehra 
Dun without degrade. 

If this timber is carefully stacked under cover and air-seasoned 
under favourable conditions, it should come out in very good condi- 
tion, It has not been kiln-seasoned at Dehra Dun, but it should 
not present any great difficulty in this respect. 

Strength. — Piney is a fairly strong and moderately hard timber. 
Strength figures for this wood will be found in Appendix I. It is 
about 80 to 90 per cent, as strong as teak. 

Dwrahility. — The sapwood is very perishable and liable to dis- 
colouration and insect attack. 

The heartwood is naturally fairly durable. In the Dehra Dun 

graveyard ” tests, 6 specimens lasted for over 6 years before they 
were destroyed. The resin in the wood probably helps to protect 
it against adverse agencies. It is not a wood which has been tested 
for preservative treatment. 

Working gmlities. — ^Pineyis not a difficult wood to saw and 
work to a good finish. It can be brought to an excellent lustrous 
surface with very little labour. It wiU also take a polish, but the 
natural resin is inclined to effect the finish as time goes on. It is 
a good turnery wood, and might be suitable for rotary veneer 
work, but it has not been tested for such work. 
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Z7s&s.— A fairty well known wood in South India. It has also 
' een exported to Europe but no great trade in it has been developed. 

West Coast for building purposes, and is 
commonly seen as beams, rafters, battens, ceiling boards and 
oormg. It IS also used for furniture, and, as mentioned above, 
fleeted stock can be very handsome with beautiful fiddle- back 
mottling. With careful selection it might prove to be a very useful 
eabmet wood. It might quite conceivably produce some verv 
handsome veneers both by the peeling and slicing methods. 

^ Sources of supply —A south West Coast wood, common in Coorg 
Tnl and moderately so in the ghat forests of Madras, 

?• ^ ^ gi^li are available. Supplies can be obtained by 

thf Chief PoresWOfficer! CoSg^*'®'' 

quotes Rs.' 37 per ton as the average price for 
10 s ot this species. Coorg estimates, an annual outturn of 18,700 

pataiTciol?^)^™’ 
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Heritiera fomes. 

(Syn. J?. minor). 

Trade Ttame.— Sundri. 

Vernacular name. — Sundri. 

Weight . — ^58 to 65 lbs. per c. ft. (air-dry). 

Description of the wood . — Sapwood pinkish-grey or buff. 
Heartwood dark reddish-brown. A dull wood without any charac- 
teristic odour or taste. Very heavy, hard and tough, with somewhat 
interlocked grain, but of fine texture. No characteristic odour or 
taste. Can be described as a dull but sound utility wood. The 
■^dod from trees that have died naturally is said to be much superior 
td the wood of live trees. A rather similar wood, common in the 
'Andgbmans and also a coastal forest tree, is Bruguiera gymnorhiza. 
It grows to greater lengths than sundri and as it takes preservative 
treatment well, might be useful for pole work. It still remains to 
be seen however whether it can be seasoned satisfactorily in pole 
form, as the wood has a tendency to split'from the ends. 

Seasoning. — A wood that is prone to surface cracking, but other- 
wise not difficult to season. It dries out slowly, and as regards 
seasoning qualities is not unlike sal. Some scantlings kiln-dried 
at Dehra Dun came out in good condition, but showed that low 
temperatures and slow seasomng are necessary if surface cracks are 
to be avoided. It should be converted green and dried slowly under 
cover but with a good air circulation. 

Strength . — Sundri is a very hard, tough, strong wood. It is 
nearly twice as hard as teak and 10 to 20 per cent, stronger. At the 
same time, it must be remembered that it is also 50 per cent, 
heavier. An excellent wood where strength, toughness, elasticity, 
and hardness are required. 

Durability . — ^A naturally durable wood, well above the average 
in this respect. Pearson quotes boats built of sundri having lasted 
60 years or more, while records of untreated posts showed a life of 
18 years in a damp locality. At Dehra Dun it lasted 56 months 
in the ‘‘ graveyard ’’ tests under severe conditions. The sapwood 
treats readily with preservatives, but the heartwood is more 
refractory and usually comes out mottled or treated in patches. 
A full-cell treatment should be used for this wopd. 

Working gualities . — ^Although a hard wood, Indian sundri is 
not veijy difficult to saw or worfc\to a good finish. It is one of the 
commonest woods used in Calcutta for country boat building, and 
this is fairly good evidence that it is not a very difficult wood to 
deal with, although in Burma it has been found very hard and 
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difficult to saw once it has dried out. It has not been tried for 
veneers, for which it is probably too hard and heavy, but it turns 
to a good finish and takes a nice polish. 


I7ses.— Sundri is a well known wood in Calcutta, whither it is 
brought in large quantities from the Sunderbans. Its greatest use 
is for fuel, but it is also extensively employed for boat building and 


other purposes. It has been in use for centuries as a boat building 
and carriage and cart timber, and for constructional purposes. 
It has been tried for tool handles and picker arms, and reports indi- 
cate that if properly seasoned it is suitable for the larger types of 
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and picker arms. It is actually in use in railway and other work- 
shops as a tool handle wood and is often accepted for this purpose 
but careful seasoning to avoid small hair cracks developing (which 
chafe the hands) seems to be a necessary adjunct to its utilisation 
for tool handles. Very suitable for pulley-blocks, tent pegs, pit- 


Smrces of supply. —The main source of supply of sundri is from 
the Sunderbans forests of Bengal, whence it is brought by^ country 
boats or rail to Calcutta. Most Calcutta timber merchants carry 
stocks of this wood, which is in constant demand for fuel, boat- 
building, constructional purposes, and other domestic demands. 
Large logs are not available, in fact most of the sundri coming to 
Calcutta is in small sizes and pole form. 

Pnces.— Bengal quotes Bs. 25 to Bs. 30 per ton in log form 
(mi) 
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Holoptelea integrifolia. 

Trade name. — ^Kanju. Has been called Indian elm, an unsuit- 
able name, as there are true elms {VTmus species) in India. 

Vernacular names. — Papri, hanju^ chilbil (Bib,). 

Weight. — 39 to 41 lbs. per c. ft. (air-dry). 

Description of the wood. — uniform cream-coloured wood, 
darkening a little after exposure. Frequently has a greyish tinge 
which is due to fungus discolouration. Slightly interlocked grain 
in broad bands but of even and medium texture. Has a fairly 
distinct odour when freshly cut, but this disappears as the timber 
dries. A good light coloured wood of medium weight but without 
much strength. As regards texture, it can be placed half-way 
between a very open pored wood like semul and a very even textured 
timber like haldu. 

‘ Stoning . — ^Kanju is very prone to discolouration by sapstain 
fuhgi. It is also liable to insect attack before it is thoroughly 
seasoned. It can however be air-seasoned quickly without undue 
degrade, although a certain amount of warping and surface craci^g 
may result if the timber is not carefully piled. One inch planks 
air-seasoned at Dehra Dun dried down to J per cent, moisture 
content in a month with practically no degra(R. It is a wood which 
should be dried as soon as possible after conversion to prevent 
fun^s and insect attack. It can be kiln-seasoned without degrade, 
retaining its initial brightness to a remarkable degree. 

Strength. — ^Kanju is not a wood which is usually employed where 
great strength is required. It has about 65 per cent, the strength of 
teak in bending and stiffness, but is equal to teak in shock resist- 
ance. It is 85 per cent as heavy as teak and 80 per cent, as hard. 
Taken as a whole its strength is about average for its weight. 

Durability. — ^Not a durable wood, especially in a green or semi- 
dried condition. Once it is dry, however, it is reasonably durable 
in sheltered and well ventilated locations. It is, however, not a 
timber to use where great durability under adverse conditions 
are required. It takes preservatives fairly readily, but should be 
given a pressure treatment if required for outside use. 

Working qualities. — An easy wood to saw and machine, but on 
account of its bands of interlocked fibre it cannot be brought to the 
same finish as is possible with haldu. It takes a good polish after 
proper filling has been done, and generally speaking can be described 
as a good average wood in so far as its working qualities are con- 
cerned. It can be turned to a fair surface but has not been tested 
for veneering. 
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Uses , — Kanju a common and well known timber in the United 
Provinces, Bihar, Orissa and on the West Coast, It is used for a 
variety of purposes such as cheap grades of furniture, box shocks^ 
m^ch boarding, cotton reels, slate frames, carving, brush backs 
and handles, and for numerous other domestic purposes. It was 
tried for bobbins at Bareilly but was finally discarded in favour 
of haldu. It has been used for match manufacture but is not very 
popular for the purpose on account of its staining propensities ► 
It IS most suited for box making and it is largely used for the purpose 
where it is plentiful. If seasoned quicklv it makes an excellent 
box wood. 

Sources of supply , — ^Large amounts are available from the- 
Umted Provinces, the Western Circle alone being capable of pro- 
ducing 90,000 c. ft. in the log. Also available in more limited 
quantities from Bihar, Orissa,»and parts of the Central Provinces. 
Occurs also in the West Coast ghat forests of North Malabar. 

Prices . — ^The United Provinces quote up to Rs. 25 per^ton for 
logs 5 feet or over in girth and of 15 ft. length. Bihar quotes Es. 30 
to Rs. 35 per ton for logs of similar dimensions (1937). 
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Hopea species. 

{H. odorata and H, parvifiora). 

Trade name. — ^Hopea. Called thingan in Burma. 

Vernacular names. — Thingan (And.), irubogam (Tam,), kongUy 
hegge (Can.), irupu (Coorg), telsur (Beng.), etc. 

Weight. — H. odorata, about 47 lbs. per c. ft. ; H. parviflora, about 
58 to 62 lbs. per c. ft. (air-dry). 

Description of the wood.-^^The bopeas are dull gre 5 dsli-brpwn or 
reddish brown woods, sometimes showing a yellowish tinge. No 
distinct odour or taste. Moderately heavy to heavy with a fairly 
fine even texture. Bands of interlocked fibre are prominent in. 
both species. They are strong, tough, durable, and very hard 
utility woods with no great outstanding features of colour, texture,, 
or grain. H. odorata is a Burma species occurring also in Bengal, 
Bombay and the Andamans. H. parviflora is found only in South 
India. Other species such as H. glabra and H. wightiana are not 
uncommon in South West India. 

Seasoning. — ^The hopeas can be classed as moderately refractory 
woods for seasoning purposes. If well piled under cover with a 
good air circulation, these woods dry out without any serious 
deterioration. Sometimes a certain amount of surface cracking 
and splitting down the pith line is experienced, but on the whole 
very good results can usually be obtained with a little care and 
attention. Green conversion and careful stacking under cover is. 
the method recommended for these woods. They are both rather 
slow seasoners. They can be kiln-seasoned without difiBculty 
or degrade. 

Strength. — H. parviflora is a very strong tough and elastic wood. 
It is 20 per cent, stronger than teak in aU strength functions and 
twice as hard. H. odorata is approximately the same weight and 
strength as teak and is 30 per cent harder. E. glabra, a South 
Indian species, is another wood which is very hard and strong. It 
is 125 per cent, harder than teak and about 30 per cent, stronger. 

Durability, — ^The hopeas are all naturally durable woods, and 
are well above the average in this respect. 

H, parviflora has b^n described as able to stand any exposure 
out of doors in the worst climate H. odorata lasts 15 years or 
more as an untreated sleeper, and dugouts made of it are said to 
last 60 years or more. Both woods are very refractory to preserva- 
tive treatment in so far as the heartwood is concerned. The sap- 
wood treats readily. 
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WorUng gvditks.— Both, woods are very hard and are conse- 
quently somewhat difficult to saw and work. They can however 
be brought to a good finish and they take polish readily. 

to.— The hdpeas are typical strong durable constructional 
woods. They are much prized for boat-building and are used for 
bridge work, piling, beams, rafters, masts, cart-building, railway 
sleepers, and many other purposes where their special qualities of 
great strength, hardness, and durability are required. They are 
also used for furniture, and tUngm is reputed to be the best general 
purpose wood, next to teak, in Burma. 

Bourn of H. odorata is obtainable chiefly from Burma, 
but fair quantities are also procurable from Bengal and lesser 
quantities from the Andamans and Bombay. 

H, pnipra is a South Indian wood and is obtainable from most 
West Coast ports or timber depots. Both species are available in 
good lengths and good sizes up to 6 ft. girth. Enquiries for thingan 
should be addressed to the Chief Forest Officer, Andamans, and for 
other species to the Forest Utilisation Offieer, Chepauk, Madras, 
or the Chief Forest Officer, Coorg. 

Prices.— Bengal quotes Rs. 30 to Rs. 40 per ton in the log for 
H.- okrcta from Chittagong. Bombay quotes Rs. 50 to Rs. 70 
per ton for the same species (1037). Madras quotes Rs. 44 to Rs. 62 
per ton in the log for E. pniflora, and Coorg Rs. 13 per candy of 
12J c. ft. at Baliapatam. 
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Hymenodictyon excelsum. 

Trade name. — ^Kuthan. 

Vernacular names. — Baurang, bhorsal, bhaulan, doddi (Coorg)# 
bhurJchund (Bih.), latiharum (Beng). 

Weight. — 32 Its. per (air*dry). 

Descrij^tion of the wood. — ^The colour of tlie wood is white when 
first exposed. This tones down to a light buff on exposure. The 
sapwood and heartwood are indistinguishable. No characteristic 
odour or taste. Usually straight-grained and of medium texture* 
A useful light non-ornamental wood of good quality. 

Seasoning. — very easy and satisfactory wood to air-season. 
Except for a possibility of slight fungus discolouration, kuthan 
usually dries out with very little deterioration, and is usually free 
of splits and other defects. It can also be kiln-seasoned without 
trouble or degrade., Green conversion followed by careful stacking 
in a well ventilated shed, is recommended as the best method of 
seasoning this wood. 

Strength. — ^Kuthan is not a strong wood. It has only about half 
the strength of teak, and is only about half as hard. It keeps its 
shape well. It is not a timber to use where great strength is 
required, nor is it the type of timber usually used for such a purpose. 

Durability. — ^Kuthan is a timber of only moderate durability. 
In the “ graveyard ” tests at Dehra Dun, aU specimens were des- 
troyed in under 3 years. It can be treated fairly readily with 
preservatives. 

WorMng Qualities. — ^A very easy wood to saw and work. It 
turns well, and can be brought to a fine finish with very little 
trouble. In polishing it has been found to absorb rather a lot of 
polish. Possibly with proper filling this defect could be remedied. 
It takes staiuB very uniformly. It has been tested at Dehra Dim 
for rotary cut veheers and came through the tests extremely well. 
It is one of the few white Indian species so far tested which has given 
veneers and plywood of a really good quality. 

Uses. — ^In the past, this wood has not been exploited to any very 
large extent. Of recent years, however, it has come more and 
more into favour, and it is obviously a wood which should be culti- 
vated. Whenever it has been tried for any purpose, it has been 
reported on as good. It is much favoured in brush factories and 
has been suggested as a possible substitute for beech, but appears 
to be a little on the soft side for some purposes for which b^ch is 
used. It has been accepted as a match wood, and is also popular 
for toys, scabbards, grain measures, drums, slack cooperage and 
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other purposes. Eminently suitable for box planking and plywood, 
and is just the sort of wood of which India could use large quantities, 
but of which there are limited supplies. 

Sources of supply, — ^Assam, Bengal, Bihar, Orissa, and the 
United Provinces all report supplies available, but in no case are 
there concentrated supplies of any great quantity. Enquiries 
should be addressed to the nearest Conservator of Forests of the 
above Provinces, A species of which concentrated supplies should 
be provided for the future. In favourable localities, it attains a 
large size, but logs above 5 ft. girth are not commonly marketted. 
Available also in fair quantities in Burma. 

Prices , — ^Assam quotes about Es. 35 per ton in log form, and 
jEts. 1-2 per c. ft. for squares up to 18 ft. length and 15 inch siding. 
Bengal has smaller quantities at about Bs. 18 to Bs. 25 per ton in 
Kurseong, Buxa and Chittagong Divisions. Bihar and Orissa have 
fair supplies at about Bs. 30 to Bs. 38 per ton. The United 
Provinces can supply at about Bs. 25 per ton in the log (1937). 
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Juglans regia. 

(J. regia and J. fallax). 

Trade name. — ^Walnut. 

Vernacular names, — Akhroty akhor, khoTy etc. 

Weight, — ^About 36 lbs. per c. ft. (air-dry), but specimens 
'weighing between 28 and 43 lbs. per c. ft. have been recorded. . 

Description of the wood, — ^The well known greyish-broTO wood 
of walnut, often beautifully mottled and figured, requires little 
description. Indian walnut varies considerably in colour, some 
being a dull grey, while other wood may be a dark brown with even 
darker markings. It is not, however, the colour alone which has 
given walnut wood its great reputation. It is a relatively light 
wood for its strength and it works very easily and finishes to a fine 
surface. Its most important quality, however, is that, when once 
* dried, it does not shrink, swell, or split excessively even when 
exposed to adverse climatic conditions. This, comMned with its 
^ lightness, strength, and good working qualities gives it pre-eminence 
as a wood for rhle parts, gun stocks, high class cabinet-making, and 
delicate carvings. 

Seasoning, — ^Walnut wood seasons slowly and shrinks consider- 
ably while drying out, but apart from this, it is a model wood in 
so far as seasoning is concerned, both in air-drying and kiln-drying. 
Oreen conversion, followed by stacking under cover with a good air 
circulation, is the method of seasoning recommended. Under 
normal conditions walnut wood, dried with reasonable care, comes 
out free of defects, except possibly for end splits in large planks. 
End-painting of the planks helps to reduce this danger. 

Strength, — ^For its weight, walnut is a relatively strong wood. 
It is about 85 per cent, the weight of teak and in shock resistance 
is about equal to teak, 

'Durability, — ^Walnut is not a very durable wood audit doe^ not 
offer much resistance to white ant and fungus attack. In the Dehra 
Dun ‘^graveyard’’ tests, it lasted only for abqut 2 years under 
adverse conditions out of doors. If required, a colourless preserva- 
tive could be applied by brushing, if protection is. wanted when 
furniture is being made. 

Working qualities, — ^An extremely easy and pleasant wood to 
saw and work to a fine finish. It will stand up well to high speed 
machining and turning, and will finish to a clean edge. Used 
extensively in Kashmir and North India for carving, for which it 
is eminently suitable. Well known as an excellent veneer and 
plywood timber. Takes an excellent polish and needs very little 
filling. , 
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Uees , — ^The greater portion of the walnut from Kashmir, where 
the chief supplies come from, is used by the Indian Ordnance 
Department for army rifle parts. Large quantities are also used 
for furniture making and carving in Kashmir and North India. 
It is also used for gun stocks, and numerous other purposes. Where 
a really steady, easily worked wood is required, there are few timbers 
which can rival walnut, and if good figuring is present, there is no 
wood more handsome. 

Sources of supply , — ^The main supplies of walnut m India came 
from Kashmir, and enquiries for this wood should be addressed to 
the Conservator of Forests, Utilisation Circle, BaramuUa, Kashmir, 
Smaller quantities can be obtained from the hill divisions of the 
Punjab, the North-West Frontier Province, and the United 
Provinces. Enquiries should be addressed to the Chief Conservator 
of Forests, Lahore, or to the Utilisation Oficer, Naini Tal, U. P. 

Prices , — Prices vary considerably according to quality* 
Kashmir quotes Es. 4 per c. ft. for first class planks 10' x 12" x 3", 
and Rs. 3 per c. ft. for 2nd class planks of a similar size. One of the 
chief walnut markets is in Amritsar and supplies can usually be 
obtained from dealers there. Burr wood is also sometimes 
obtainable through these dealers. 
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Lagerstroemia flos-regmse. 

(and L. hypoleuca) 

Trade name, — Jarul. 

Vernacular names. — Pyinma (Burma and Andamans), ajkar 
(Ass.), nirmarud (Coorg). 

Weight . — 37 to 40 lbs. per c. ft. (air-dry). 

Description of the wood . — Sapwood greyish white, fairly wide, 
Heartwood pale red, dulling to brownish red on exposure. No 
characteristic odour or taste. Usually straight-grained and of 
medium texture. A good quality, hard, durable, strong wood which 
is much in demand, on account of its ease of working, steadiness in 
use and durability. A valuable wood for many purposes. 

Seasoning . — ^An easy wood to season if carefully stacked and 
dried slowly. Some seasoning experiments have yielded 100 per 
cent of sound stock. Trees girdled 2 years previously appear to 
give the best results in so far as seasoning is concerned, but green 
timber converted promptly after felling and stacked carefully under 
cover with protection against too rapid drying, usually seasons 
with excellent results. It is a slow drying wood and* seasoning 
should not be accelerated. At least six months should be allowed 
for one-inch stock to dry out. It kiln seasons easily without degrade. 

Strength . — Jarul is about the same weight as teak and slightly 
harder. In strength functions it is slightly below teak, but it is 
nevertheless a strong wood suitable for almost all purposes for which 
teak is used. 

Durability . — Jarul is naturally a fairly durable wood and seems 
to be more or less immune to fungus attack. At the same time, 
it is attacked by white ants as time goes on. In the Dehra Dun 
graveyard ” tests, 5 specimens out of 6 were still standing in the 
ground after 4 years. Such deterioration as there was, was due to 
white ants, and the specimens were free of fungus attack. It is 
a difficult wood to treat, and even the most drastic treatment does ^ 
not result in an absorption of more than about 2 lbs. per c. ft. in 
the heartwood. 

Worhing qualities . — ^An easy wood to saw and work. It can be 
finished to a fine smooth surface and sharp edge without difficulty. 
It was tested for rotary cut veneers but proved unsuitable, being 
too coarse and loose fibred. It takes a good polish, and can be 
turned to a smooth surface. 

Uses . — Jarul is already well known as a fine constructional wood, 
and is in demand for railway wagon work, floor boards, house- 
building, boat building and many other purposes. It was 
pronounced very suitable for boot lasts, and should do for shoe 
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heels, mffl work interior fitments, and similar purposes. It is one 

01 the best medium weight constructional woods which India 

possesses. 

Sour^ of supply . — Supplies are available from Bengal and 
ssam, but the demand already exceeds the supply in most places, 
^inbay and Madras can also supply limited quantities from the 
Burma has fairly good supplies. Enquiries 
mould be addressed to the nearest Conservator of Forests of the 
J*ovinces mentioned above. 

Pnces.— Assam quotes Rs. 60 per ton up to 5 ft. girth, and 

nnA+ol hy 12 inch siding. Bengal 

quotes Rs. 40 to Rs. 60 per ton in log from Chittagong. Bombay 
estunates Rs. 50 to Rs. 70 per ton in log form (1937). 

Lagerstroemia hypoleuca. 

_ Lagerstroemia hypoleuca (Andaman pyimna) is very similar to 
wJ]rhf“c heavier and stronger. Its 

moL ^ season, and 

^ ^"^^hable in large sizes from the 

^dama^ at about Rs. 60 per ton sawn (1937). It is frequently 
sold in the Calcutta market as jarul, and it is now officially 
recogmsed under the trade name of jarul. ^ 
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Lagerstroemia lanceolata. 

Trade name, — ^Benteak. 

Vernacular names, — Nana (Bomb.), nandi (Coorg), venteak 
(Tam). 

Weight, — ^About 45 or 46 lbs. per c. ft. (air-dry). 

Description of the wood, — Sapwood greyish- white, Heartwood 
light reddish brown, toning to a darker shade on exposure. No 
odour or taste. Usually straight-grained and rather coarse-tex- 
tured. A useful utility wood if properly seasoned. 

Seasoning, — ^A refractory wood to season, and one very liable to 
end-splitting and warping if not carefully handled. If properly 
stacked under cover, however, and if well protected from too rapid 
drying, it can be seasoned with very little degrade. In kiln-season- 
ing it gives no difficulty, which shows that it is a wood which, if 
handled carefully and dried slowly, can be air-seasoned without 
degrade. It is a popular wood on the West Coast for boat-building, 
which is again evidence that in a mild climate it dries' out and 
remains steady without much trouble. This has been proved by 
other practical trials elsewhere. 

Strength, — ^Benteak is a wood which approaches teak very 
closely in strength functions. It is about the same weight and 
about the same strength in bending, stiffness and shock resistance. 
In hardness, it is about 20 per cent above teak. Taken as a whole, 
it is a good strong wood suitable for all constructional purposes, 
and especially "where elasticity and spring are required. 

Durability. — ^A moderately durable wood which is not prone to 
fungus attack. In the graveyard ’’ tests at Dehra Dun 5 out of 
the 6 specimens tested were still under test after 4 years. Such 
damage as they had incurred was d^e to nibbling by white ants. 
A difficult wood to treat with preservatives. Experiments done 
at Dehra Dun showed that an absorption of more than 2 to 3 lbs. 
per c. ft. cannot be expected in the heartwood. 

Working gudlities. — ^This wood presents no difficulties in. sawing 
and working, either on machiues or by hand. It finishes to a fine 
smooth surface and takes a good polish. It usually has a fine 
straight grain. It was tried for rotary cut veneers at Dehra Dun 
but did not appear to be very suitable for the purpose. 

Uses, — Benteak is a very popular wood at some West Coast 
ports for boat-building, and it is one of the timbers which the 
Arabs buy in large quantities for building their dhows and for 
exporting to Iraq. It is also largely used for house-building, 
furniture, carriage-building and general carpentry. Accepted by 
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the Railways for wagon floor boards and other parts of trucks and 
wagons. Tried and found good for picker arms. An excellent all- 
round constructional wood well above the average. In Madras it 
is a favourite wood for bus bodies and large quantities are used for 
this purpose. 

Sources of supply , — ^Available from Madras, Bombay and Coorg 
in good logs from 12 to 20 ft. in length and up to 7 ft. in girth. 
Enquiries should be addressed to the Chief Conservator of Forests, 
Bombay, the Forest Utilisation Officer, Madras, or the Chief Forest 
Officer, Coorg. 

Prices , — ^Madras quotes Rs. 19 to Rs. 56 per ton in log form, 
according to size and quality. Bombay quotations range from 
Rs. 32 to Rs. 80 per ton for logs from Dandeli, Hubli, Kodibag, and 
other depots. Coorg quotes 4 to 6 annas per c. ft. at forest 
depots (1937), 
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Lagerstroemia parviflora. 

Trade name. — ^Lendi. 

Yerna^vkbr names, — Nandi, sidah, dauri, lendia (C. P.), 
chmnangi (Coorg), sidha (Bihar). 

Weight, — ^About 46 or 48 lbs. per c. ft. (air-dry). 

Description of the wood, — Sapwood greyish white. Heartwood 
bfownish grey or sometimes a greyish brown. No taste or odour. 
Usually straight-grained but sometimes with twisted fibres. Rather 
coarse in te:^ure. A moderately heavy hard wood, very difficult 
to season, but naturally durable for some years even under adverse 
conditions. If it was an easier wood to season it would be an 
extremely useful general utility wood. 

Seasoning, — Lendia is not an easy wood to air season without 
degrade. It is jprone to end splitting, surface- cracking, and warping. 
To obtain the best results it should be converted green, preferably 
in damp or cool weather, and carefully piled under cover, » well 
protected from hot winds and sun, and allowed to dry out slowly. 
Kiln seasoning presents no great difficulties, and wherever possible 
kiln drying should be adopted if this is possible. In air seasoning, 
at least 2 years should be allowed for ^ying 2 inch stock of this 
wood. End-coating scantlings or planks wiU help to minimize end- 
splitting. 

Strefigth, — Lendi is slightly heavier and harder than teak, and 
approximates teak in most strength functions. In shear and shook 
resistance it is well above teak. If well seasoned it can be used for 
all ordinary purposes for which teak is used, and can be described 
as a useful strong general utility wood. 

Durability, — A wood of fairly good natural durability. In the 
Debra Dun “ graveyard ” tests it lasted for over 5 years under very 
adverse conditions. It can be treated with preservatives, but 
the absorption and penetration are erratic. The absorption in 
some sleeper treating experiments with this wood varied between 
2 and 10 lbs. per c. ft. and the penetration was patchy. 

Working gualities. — A fairly easy wood to saw and work. Saws 
with less trouble when green. Logs with twisted fibre are inclined 
to run crooked off the saw, but straight-grained wood presents no 
great difficulties. It can be finished without much work to a fine 
surface, and takes a good polish after careful fiUing. Has not been 
tried for veneers and is probably unsuited for the purpose. 

Uses, — ^Lendi would be a far more sought-after and useful wood 
if it could be air-seasoned more easily. It is however fairly well 
known in the localities where it occurs and is used extensively for 
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building in the form of posts, beams and rafters. It is also em- 
ployed for constructional work, bridges, cart-building, boards 
and cooperage. It was passed by the East Indian Railway for tool 
handles and has been used successfully for bent- wood work. Once 
it has been seasoned it is a good general utility wood of more than 
average merit, and if kiln-seasoned can be used for almost any 
purpose. It is a good fuel wood. 

Sources of supply . — Found all over India in moist plains’ forests* 
Bengal have large stocks and wish to find an outlet for it. Assam, 
the United Provinces, the Central Provinces, Bihar, Orissa, Bombay 
and Coorg can all supply varying amounts. 

Enquiries should be addressed to the nearest Conservator of 
Forests of the above Provinces or the Chief Forest Ofllcer, Coorg* 

Prices . — Lendi is usually a fairly cheap wood. Prices quoted 
vary from Rs. 16 to Rs. 50 per ton, the average being about Rs. 25 
per ton, the price quoted by Bengal, Bihar, Orissa, and the United 
Provinces (1937). 
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Lannea grandis. 

{Odim tvodier) 


Trade 'name, — Jhingan. 

VernaculaT names, — MoTiin (C. P. and Berar), godda (Coorg),. 
doJca (Bihar). 

Weight . — ^Average about 85 or 36 lbs. per c. ft. (air-dry), bub 
considerable variations in the weight of this wood have been 
recorded. 

Description of the wood , — Sapwood whitish and wide. Heart- 
wood pinkish -red toning to a darker shade of brownish red with 
age. No taste or odour. Usually straight-grained, but often with 
interlocked bands of fibre. Fairly even texture. A good quality 
wood, which, if it could be seasoned quicker, would probably be in 
greater demand than it is at present. 

Seasoning . — ^A slow( and difficult wood to season. The sapwood,. 
which forms the bulk of the stem, is extremely liable to decay and 
insect attack, while the heartwood dries out more slowly than any 
wood yet tested at Dehra Dun. Some inch boards dried at the 
Forest Besearch Institute, required 8 years to attain a moisture 
content of about 11 per cent. At the end of this period the sapwood 
was badly fungus and insect attacked and the heartwood was not 
evenly dried. The best procedure for dealing with this w^ood, 
would be to treat the sapwood and heartwood separately. The 
former could be dried out quickly in a free circulation of air, while 
the latter could be stacked for slow drying in a well protected place. 
Owing to the gum in jhingan wood it is almost impossible to kiln 
season this timber. The gum seems to form an impermeable layer 
on the outer surfaces of the wood under the action of heat and this 
prevents the exudation of moisture from the interior. 

Strength , — ^The jhingan officially tested under Project I at Dehra 
Dun did not prove to be very strong. It was comparatively light 
in weight, and had only about 50 per cent the strength of teak in 
bending and compression. In shock resistance and shear it was 
better, while in hardness it was about 30 per cent below teak. 
Owing to the extrenle variations recorded at different times for the 
weight of this wood, it is possible that the consignment tested was 
below average. * The writer has often seen other samples of jhingan 
which were distinctly on the heavy side and appeared to be the 
equal of teak in all strength functions.’ 

Durability , — ^The sapwood is not durable, and perishes quickly 
from fungus and insect attack, especially if in an unseasoned state.. 
In the graveyard tests at Dehra Dun it did not survive for 12 



128 


months. The heartwood is naturally durable to a good degree, 
but there do not seem to be any reliable service records from 
which accurate conclusions as to its durability can be drawn. The 
heartwood is very refractory to treatment with preservatives, but 
the sapwood treats fairly readily. 

Worlcing qualities . — ^Usually an easy wood to and work. 
It can generally be turned or worked by hand to a beautiful finish, 
•and it takes a high polish, which enhances the grain and colour of 
the wood. Sometimes wood with badly interlocked fibres is 
inclined to tear up under a plane. In sawing, the gum in the 
wood sometimes causes trouble, and saws are liable to gum up if 
gum is present, in excessive quantities. Apart from this, it is an 
extremely pleasant wood to work. 

Uses . — Jhingan is a well known “ local ” wood, and is used in a 
■small way over a large part of India, but it is not a wood of which 
one sees large quantities in any one place. It is used for house- 
building, furniture, agricultural implements, water pipes and 
troughs, dugouts, boat-building, carving, turnery and many other 
purposes. The sapwood has been used for match work, but is 
rather hard for the purpose. Found very suitable for cutting 
blocks, boot trees, boot lasts, and brush work. Has also been 
used for pencils, but is really too hard for this purpose without 
artificial softening. Proved useful as a roller wood miute mills, 
and might do very well as a treated sleeper as it is a steady wood 
and not liable to cracking. A timber which, if well seasoned, has 
possibilities in many directions. 

Sources of supply . — One of the commonest trees of the plains 
forests of India, but never gregarious in large quantities in any one 
place. Most Forest Divisions of the United Provinces, the Central 
Provinces, Bengal, Bihar, Orissa, and Madras could supply limit ed 
quantities on demand. Local timber dealers and contractors would 
^always be ready to supply this timber if asked to do so. 

Prices . — The available supply of jhingan is usually in excess of 
the demand, and it is therefore available at very moderate prices. 
Bengal, the United Provinces, Bihar, the Central Provinces and 
Madras all quote prices at about Es. 22 to 30 per ton for average 
Jogs, with slightly h^her prices for logs of very fine quality (1937). 
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Mangiiera indica. 

Trade name, — ^Mango. 

Vernacular names, — Am^ amba, mavoo (Coorg). 

Weight, — 38 to 43 lbs. per c. ft. (air-dry). 

Descrijption of the wood, — grey or greyish -brown -wood without 
any strong characteristic features. No taste or smell. Rather 
coarse-textured with occasional interlocking of fibres and cnrly 
grain. A medium weight, fairly strong wood which can be used 
for a variety of purposes. A very steady wood and one whicl;i 
retains its shape extremely well. 

Seasoning, — A fairly easy wood to season. It usually dries out 
, quickly wdth little degrade. Very wide planks may have a tendency 
to split down the centre, but otherwise mango usually seasons with 
very little deterioration. It is however a wo<xi which is rather pron e 
to fungal stains, and sometimes to decay, but with quick drying 
these dangers can be avoided. Green conversion, followed by care- 
ful stacking in a well ventilated place so as to allow the timber to 
dry quickly, is the procedure to adopt. Vertical stacking in the 
open for quick-drying can also be adopted with advantage in damp 
localities where conditions are favourable for fungus infection. It 
can be kiln-seasoned without any trouble. 

Strength, — ^Mango is a fairly strong wood and in this respect is 
better than most people imagine. In weight it is ve^ slightly 
lighter than teak and in shock resistance and shear it is equal or 
slightly better than teak. In other strength functions it is about 
80 per cent the strength of teak. One feature about mango which 
is worthy of special mention is its ability to retain its shape after 
seasoning. It is a very steady wood when seasoned, and is actually 
almost as good as teak in this respect, which is rather a remarkable 
fact. 

Durability, — ^Not a very durable wood in exposed positions. 
It is very liable to fungal staining and decay and is not immune to 
white ant attack. In the Dehra Dun ‘‘ graveyard ’’ tests, the 
6 specimens under test were destroyed in about years. It is an 
easy w^ood to trekt with preservatives, and absorbs up to about 
17 lbs, of antiseptic per c. ft. under pressure. It is therefore a 
timber worth consideration for a variety of purposes where treat- 
ment can be given. 

Working qualities, — ^Mango presents no difficulties in so far as 
sawing and working are concerned. It can be easily finished to a 
clean surface and with proper filling takes a good polish. It can 
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be used to adv^tage for rotary veneer work and plywood 'making, 
and is one of the woods being used for this purpose in a plywood 
mill on the South West Coast of Madras. 

Uses.— The quality of mango logs in North India and of those 
in the South West seems to vary considerably. The trees in the 
South product magnificient long straight boles of good girth, and 
-the wood of South Indian mango is therefore much sought after 
and is usually of excellent quality. Mango logs m other parts of 
India are not usually of such fine quality. It is nevertheless a wood 
which is extensively used m almost every part of India. Its chief 
uses are for cheap furniture, planking, floor and ceiling boards, 
-tea chests and other box and crate work, boat-building, agricultural 
implements, parts of carts, tonga hood frames and, recently, for 
plywood manufacture. It is a good wood for dry cooperage and 
shoe heels. 

Sources of supply.— Mango is a tree which is found in both 
forests and fields throughout the greater part of India. Taken 
as a whole, therefore, the output of it could be enormous, but 
supplies in any one locality are limited, and it would normally be 
difficult to obtain more than a few hundred tons per almum without 
covering a very large area. Small supplies are available almost 
anywhere, and enquiries should be addressed to local timber dealers, 
or to the nearest forest officer. 

Prices.- Prices for mai^o depend to a large extent on quality. 
•A mango log may vary from a magnificient stem 40 or 50 ft. long by 
0 ft. girth to short ill-shapen logs of little worth. Madras quotes 
Rs. 44 per ton for their best logs, while Bombay even goes up to 
Rs. 80 per ton for really fine specimens. Bihar, Orissa, the Central 
Provinces, the United Provinces, Bengal and Coorg give prices 
ranging from Rs. 15 to Rs. 50 per ton in log form according to size 
and quality (1937). 
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Mesua ferrea. 

Trade name. — ^Mesua. 

Vernacular names. — Nahor^ nageswary (Nepal and Bengal) 
nangal (Tam), etc. 

Weight . — 60 to 67 lbs. per c. ft. (air-dry)." 

Description of the wood.\^SB>pwood creamy-white, rather wide. 
Heartwood dark brick-red or reddish brown, dulling on exposure. 
No odour or taste. Medium texture and straight or interlocked 
grain. A very heavy, very hard, strong wood of no outstanding 
or ornamental features. 

Seasoning. — slow and difficult wood to season. It is prone 
to surface cracking, and some warping and splitting, if not care- 
fully handled. It should be dried out slowly under cover, pro- 
tected from hot winds and other drying agencies. If the above 
procedure is adopted, mesua can be air-seasoned without excessive 
degrade, but it must be given ample time and mild conditions. 

Strength. — One of the hardest and strongest woods in India. 
It is about 50 per cent, stronger than teak in all strength functions, 
and more than twice as hard. An admirable timber for use where 
very great hardness ” and strength are required. Its strength 
qualities can be seen in Appendix I. 

Durability. — ^A timber of natural durability weU above the 
average. It lasts for 12 to 14 years as an untreated sleeper, and 
is rarely attacked by white ants or fungus for a number of years 
even in bad localities. In the “ graveyard ’’ tests at Dehra Dun 
10 out of the 12 specimens installed in the ground are still in fair 
condition after 6 years. * 

Worhing qualities. — ^A difficult wood to saw, being extremely 
hard. Should be sawn green, as seasoned wood is so hard as to 
defeat most sawyers. Can be worked wdth tools, but is inclined 
to rough up on machines and therefore requires a good deal of 
work to bring it to a good surface. It is not a workshop wood, 
and is normally used for rougher work after being rough sawn or 
adzed to shape. 

Uses. — ^The chief uses of mesua, or nahor as it is commonly 
called, in the past have been railway sleepers, bridging, and as 
posts and beams in construction. It is also used for cart-building, 
boat-building (keels, helms and masts), pit-props, mining construc- 
tion and piles. Where great strength and hardness, combined with 
good natural durability, are required, nahor is a good wood for 
the purpose. It should do well for road paving blocks, and block 
flooring in godowns and mills.. 
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Sources of supply . — ^Assam has the largest supplies, and 1,500 
tons are available from that Province annually in logs up to 30 ft, 
long and 4 ft. girth. Madras, Coorg and Cochin State can produce 
good amounts annually, and Bengal can produce small quantities 
from Chittagong. Enquiries should be addressed to the Porest 
Utilisation Officers of Assam, Madras and Bengal or the Chief 
Forest Officer, Coorg. 

Prices . — Assam quotes Rs. 38 per ton for logs and Rs. 1-8-0 
per c. ft. for sawn timber. Madras estimates are higher at Rs. 75 
to Rs. 90 per ton, while Coorg oSem nahor at Rs. 7 per candy of 
12| c. ft. at forest depots (1937). 
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Michelia species. 

(if. champaca, if. excelsa and others). 

Trade name, — Champ. 

Vernacular names, — Champahy Champa^ tita sopa* 

Weight, — 31 to 34 lbs, per o, ft. (air-dry). 

Description of the wood, — Sapwood narrow and whitish or pale 
grey. Heartwood yellowish brown or olive brown. No taste or 
odour. Straight-grained and of medium texture, lustrous, and with 
a smooth feel. Excellent light-weight woods of good quality which 
would command good prices in Calcutta if constant supplies could 
be extracted. 

Seasoning, — ^These woods can be seasoned without difficulty or 
degrade, if they are properly handled. Logs should be converted 
green and the converted material should be stacked in a sheltered 
place or well ventilated shed. The wood dries quickly, and some 
three-quarter inch planks air-seasoned at Dehra Dun from 130 
per cent, to 8 per cent, moisture content in under a month, in the 
hot weather, and the seasoned timber was in excellent condition. 
Kiln-seasoning presents no difficulties, but kiln-seasoned wood 
seems to lose colour during the process of drying, and is inclined 
to become dull. 

Strength, — ^The woods of Michelia species seem to be all very 
similar in weight, hardness, and strength functions. They are 
about 25 per cent, lighter than teak and about 20 to 25 per cent, 
weaker. In hardness they have only about 60 per cent, the 
hardness of teak. 

Durability , — ^The Michelias are not usually very durable woods, 
although there are records of their having lasted for a very long 
time as posts and in water. In the graveyard tests at Dehra 
Dun, all the specimens of Michelia champaca and Michelia excelsa 
under test were destroyed by fungus within 3 years. M, rmrvtaim 
did much better in these tests, and 5 out of 6 specimens were still 
in fair condition after 4^ years. They can be treated readily with 
preservatives, penetration in the heartwood being more or less 
complete. 

Working qualities, — Straight-grained woods which are very easy 
to saw, machine, and fini^. They work to a beautiful smooth 
surface and are attractive woods to handle. , They take stain and 
polish nicely. They tu^n well, and can be peeled into excellent 
veneers for plywood, but the wood is without much character or 
figure, and rather dull for decorative or panel work. 

Uses, — ^Excellent timbers for light furniture and household 
fitments. Considered in Assam to be first class woods for a variety 



of purposes. ^ They are used for boards and general joinery work 
cabmet making, boat-building, box shocks, and bent-wood work, 
ihey are on the weak side for heavy constructional purposes, but 
as treated ceiling or floor-boards, painted panelling, and house- 
iiolcl fitments they would be excellent. 

Sources of supply. — ^The, main supplies come from Assam and 
Bengal, m fact these are the only two Provinces producing eom- 
apart from Burma which has small quantities 
which are nnt much exploited. The demand usually exceeds the 
supply, m fact Calcutta would probably be able to absorb far 
larger quantities if they were available. Enquiries should be 
addressed to the Forest Utilisation Officers, Assam and Bengal. 

Pnces.— Assam quotes Rs. 50 per ton for logs up to 18 ft. 
tengtfl and 6 ft. girth, and Rs. 1-10-0 per e. ft. for sawn squares. 
Be^al quotes Rs. 35 to Rs. 45 per ton in log from Kurseong, Buxa 
and Darjeehng Divisions (1937). 
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Mitragyna parvilolia. 

(Syn. Stephegyne parvifolia.) 

Trade name. — ^Kaim. 

Vernacular names. — Amsahita, halilcadamba (Bih), hedu (Hyd.)- 

Weight. — 39 or 40 lbs. per c. ft. (air-dry). 

Description of the wood. — A pale yellow wood when freshly 
sawn. The colour tones down to a light brown on exposure. No 
characteristic odour or taste. Usually stright-grained but some- 
times with wavy grain. Fine even texture and smooth feel. A 
typical turnery wood of fair quality but not quite up to the stan- 
dard of a wood like haldu. 

Seasoning. — ^Kaim is rather liable to develop jBne wavy surface- 
cracks and splits at knots, but the degrade from these is not exces- 
sive if the timber is dried with care slowly. Green conversion,., 
followed by stacking in a sheltered place to prevent too rapid 
drying, is the method of air-seasoning recommended for this species- 
It can be kiln-seasoned with fair success, but here again care 
must be taken to dry the timber out under mild conditions if 
surface-cracking is to be avoided. 

Strength. — This wood is a shade lighter than teak but of the 
same hardness. In strength it is about 26 per cent, weaker than 
teak, except in shock resistance and shearing strength, in which; 
it is about equal to teak. 

Durability. — Not a very durable wood, but on the other hand 
not a very perishable timber. In the graveyard tests at Dehra 
Dun, it lasted about 4 years before being destroyed by fungus and 
white ants. In preservative treatment kaim is inclined to be 
erratic, penetration in the heartwood of some pieces being complete 
while in others it is patchy. 

Working qualities. — ^An easy wood to saw and sometimes easy 
to machine and work to a smooth finish, but if wavy or broadly 
interlocked fibres are present, the wood is inclined to pick up, 
and, as a result, needs considerable work to bring it to a smooth 
surface. It takes a fine polish and stains easily. Has not been 
tried for veneers or plywood, but is probably more suited for 
slicing than for rotary cutting. 

Uses. — ^This wood is fairly^ commonly used for such purposes; 
as toy-making, turnery, and the manufacture , of combs, cups,^ 
platters, bowls, frames, walking-stick handles and such like arti- 
cles. It is fairly popular for turnery work and carving, and at is* 
not uncommonly seen as planking and for furniture (bed legs).. 
It is recommended for certain types of bobbins, for penholders,, 
and mathematical instruments. 
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SouTCBS of supply . — ^Kaini is usually found as a scattered tre^ 
.-and large supplies in any one place are not available. The United 
"Provinces and Bihar can both supply a certain amount, while 
Bombay, Madras, and Orissa could also" provide smaller supplies 
on demand. 

Prices . — ^The United Provinces quote Rs. 25 per ton for good 
quahty logs, and Bihar quotes from Rs. 22 to Rs. 30 per ton m 
Jog form (1937). ■ 
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Morus species. 

{M. alba and Jf . Ixievigata,) 

Trade name. — ^Mulberry. 

Vernacular names. — Tut, tutri. 

Weight. — 38 to 42 lbs. per c. ft, (air-dry). 

Description of the wood. — M. alba is now recognised as the 
species grown in the Punjab irrigated plantations. Formerly it 
was thought that this species was M. indica. Some botanists 
^ think the two are synonymous. M. leavigata is the common 
mulberry of Bengal and Assam. The two woods are very similar 
in appearance. The sapwood is white and sharply delimited from 
the heartwobd, which is a bright yellowish brown when freshly cut, 
but the colour quickly tones down to a duller brown on exposure# 
No odour or taste. Straight-grained and of rather open medium- 
coarse texture. 

Seasoning. — Mulberry is not a dijBficult wood to season, but it 
has a tendency to warp. It is said that this can be overcome by 
quartering the logs and omitting the heart-centre from a scantling. 
The best results have been obtained by storing the logs or quartered 
logs for some months before final conversion, care being taken to' 
protect the ends with some moisture-retardant composition to 
slow down drying, a very necessary precaution in localities in the 
Punjab where scorching dry winds are experienced. M. laevigata 
seems to season more easily and with less degrade than M. alba. 
Both woods can be kiln*seasoned without difficulty or degrade. 
In practice, the majority of the mulberry used in the Punjab is 
used in a green state by the sports goods manufacturers. The 
timber is converted green, steam bent, and then dried out in a 
bent form tightly held in a clamp. It reacts to this treatment with 
amenity. 

Strength. — ^Mulberry is approximately the same weight as teak> 
and in shock resistance, shear, and hardness it is considerably 
higher than teak. In other strength functions it is a little below 
teak. It is a wood admirably suited for the purposes for which 
it is used, namely sports goods such as hockey sticks and tennis 
rackets, where its shock resisting ability and high shear quality 
can be used to advantage. Its strength qualities can be seen in 
Appendix I. 

Durability. — ^Timbers of moderate durability. In the grave- 
yard ’’ tests at Dehra Dun, the best specimens lasted for 4 years 
under very bad conditions before they were destroyed by white 
ants. They were not touched by fungus. Mulberry has not been 
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tested for preservative treatment, but from the structure of the 
wood, it would appear to be a timber which should treat fairly 
readily. 

WofkiTig qualities . — ^Easy woods to saw and work to a clean 
finish by hand or machinery. Can also be carved and turned to a 
smooth surface. Excellent woods for steam-bending. They can 
take a right angle bend without any signs of cracking. Have not 
been tested for veneers or plywood, but cut on the quarter they 
present quite a fine silver grain. 

[/ses.— The primary use for mulberry, especially in North 
India, is for sports goods, for which purpose it is eminently suitable. 
It is becoming better and better known throughout Europe and ^ 
America, and is now preferred by a lot of buyers to European and 
American ash for hockey sticks. It is also used in India for tennis 
rackets, badminton and squash rackets, presses, cricket stumps and 
siTTn1a,r purposes. It is an excellent wood for furniture, especially 
camp furniture,- picker arms, and carriage building, and if supplies 
were more abundant, it would be one of the most universally used 
woods in India. 

Sources of supply.— A-p&rt from the small natural forest supplies 
d -M. hemgata and other Moms species, the main source of supply 
of mulberry is from the irrigated plantations of the Punjab. 
Changa Manga is at present the chief of these, but other plantations 
are growing up and will help to add considerably to the output of 
mulberry before very long. The demand for mulberry at present 
exceeds the supply, and the sports goods industries both in India 
and other countries could absorb far larger amounts than those at 
present available. . • 

Prices.— The price of mulberry at Changa Manga ranges from 
about Rs. 2 to Rs. 3 per c. ft. for average quality logs of about 
6 ft. length and up to 3 ft. girth, according to size and quality. 
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Olea species and Parrotia jacauemontiana. 

Trade names . — Olive and parrotia. 

Vernacular names. — Kow, hao {Olea spp.), poTiu {Parrotia). 

Weight. — Olive weighs about 60 to 70 lbs. per c. ft. and parrotia 
about 46 to 58 lbs. per c. ft. (air-dry). 

Description of wood. — Olive and parrotia are very hard, heavy, 
elose-graiued, strong, elastic and tough woods, and as they both 
occur as small trees in approximately the same areas, and as they 
are both used for the same purposes, they have been classed together 
for the purposes of this booklet. The sapwood of olive is pinkish 
or greyish white. The heartwood varies, but is usually clear brown 
with a greenish or even pinkish tinge. The heartwood of parrotia 
is usually a darkish grey. The texture of both is very fcue and 
even, and the grain is usually straight. No distinct odour or taste. 
Olive heartwood can be extremely handsome, but as neither wood 
is obtainable in very large sizes, they must be looked upon as 
utilitarian rather than ornamental woods. 

Seasoning. — ^With olive, care has to be taken that the wood is 
protected from too rapid drying if cracks are to be prevented. 
Close-piling under cover, and end-painting of planks or billets are 
recommended ; parrotia seasons more easily. Drying close-piled 
under cover with the ends of planks or billets end-painted is also 
recommended for this species, but open stacking can be used with 
parrotia. Both woods can be kiln-dried, but mild conditions are 
necessary. 

Strength. — ^Both woods are hard, strong, tough, and elastic, and 
are emmently suitable for shock resistance, and therefore for use 
as tool handles. Olive is equal to good quality ash for this pur- 
pose, and parrotia is even slightly stronger than ash and approaches 
hickory in strength functions. 

Durability. — Olive has a fairly good natural durability, but' 
parrotia cannot be classed as a durable wood. This, however, is 
-not of 'great importance, as it is not used for purposes where great 
durability 'is required. 

Worhing qualities. — ^Both woods are fairly easy to saw and work. 
They turn and finish to a beautiful surface and take a high polish. 
Sometimes, if olive has interlocked or wavy grain, the fibres are 
inclined to pick up slightly, which may mean extra work to bring 
it to a smooth surface, but being of very close and fine texture, 
this can usually be accomplished without any undue labour. 

Both woods are pre-eminently suitable for tool handle 
and similar work. They occur in small sizes, in fact parrotia is 
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often only obtainable in billet form, and they are therefore excluded 
for other uses where larger sizes are required. They are accepted 
by the railways and others for tool handles of aU kinds, and are 
in common local use for turnery work, walking sticks, toys and 
carving. Olive makes an excellent police baton and lieing very 
ornamental could be used for inlay work, and possibly as a sliced 
veneer for decorative purposes. 

Sources of supply , — ^The demand for olive is fairly extensive and , 
supplies are limited. It occurs in the Punjab in Eawalpindi 
Division, and in Kashmir in Eamban Division, from where limited 
supplies are available in small logs up to 2 ft. to 2| ft. girth. 
Parrotia is more plentiful, but in smaller sizes, usually in billet 
form. The North-West IVontier Province can supply fair quan- 
tities and Kashmir can supply large quantities. 

Prices , — ^Enquiries as to prices should be addressed to the 
Chief Conservator of Forests, Punjab or Kashmir, or the Conser- 
vator of Forests, North-West Frontier Province. These woods are 
usually sold in billet form at so much per billet, per lb. or per 
score. 
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Ougeinia dallbergioides* 

Trade name, — Sandan, 

Vernacular names, — Bandhan^ j^anjan (Bihar), tinsa (C, P.). 

Weight, — ^About 54 or 65 lbs. per c. ft. (air-dry). 

Description of the wood, — Sapwood light grey, narrow. Heart- 
wood a greyish brown or light reddish-hrown, sometimes mottled 
but more usually without character. No taste or smell. A 
heavy ish wood with bands of interlocked fibres. Bather coarse 
texture. Large logs usually have unsound centres, which should 
be cut out during conversion. 

Seasomng. — ^Air-seasons slowly, but without much dijBftculty or 
degrade. A certain amount of surface cracking inay be expected 
if the wood is dried under adverse conditions. Green conversions, 
followed by careful stacking under cover in a well ventilated place 
will usually give good results. Unsound hearts should be “ boxed 
during conversion. Can be kiln-seasoned without any difficulty. 

Strength, — Sandan is a very hard wood and is very much 
harder than teak. It also stands shearing stresses to a remarkable 
degree, due no doubt to the interlocking of the fibres. In other 
strength functions it is about equal to teak, but it is a good deal 
heavier. 

Durability, — ^A wood of fairly high natural durability. In the 
‘‘graveyard’’ tests at Dehra Dun, the 6 specimens tested were 
stiQ under test after 7 years. They had been attacked by white 
ants but not very seriously. Other writers usually refer to sandan 
as a wood of natural durability well above the average. It has 
not been tested for penetration with preservatives, and may be 
difficult in this respect owing to the pores being filled with a gummy 
deposit. 

WorTcing qualities, — ^The wood is hard and therefore corre- 
spondingly difficult to saw and work. It can, however, be brought* 
to a fine finish. It planes and turns well, but is hard on the cutters^ 
The presence of interlocked fibres means a certain amount of care 
and labour to produce a smooth surface but once finished it has* 
a good surface which takes polish readily. It has not been tried 
for veneers or plywood, and is probably too hard for the purpose.. 
The interlocked fibres would also probably cause trouble in peeling. 

Uses, — Being tough and strong, sandan is a good wood for 
cart-building, tool handles, axe helves, picker arms, agricultural 
instruments and constructional work. It has also b^n found 
very good for tight and loose cooperage. It is a little heavy for 
furniture, but it is used for this purpose, and selected stock can be 



quite ornamental. It is a wood which is already well known in 
the localities where it occurs, and one which is popular for many 
local purposes. 

Sources of supply . — Sandan is a fairly common tree in the 
plains’ forests of India, but where large -sterns are found it has 
already been overworked. In localities where the tree is small, 
fairly large supplies could be made available in small sized logs. 
TThe best logs come from the West Coast forests of Bombay, The 
Central Provinces, Bihar, Orissa, and the United Provinces can all 
supply varying quantities. Enquiries should be addressed to the 
Conservator of Eorests concerned, or the Forest Utilisation Officers 
of the above Provinces. 

Prices . — ^Bombay quotes up to Rs. 145 per ton for really good 
quality logs, and the Central Provinces quote from Rs. 75 to 
Rs. 125 per ton in the log according to size. Bihar and Orissa 
’prices are lower, ranging from about Rs. 30 to Rs. 60 per ton. 
In the United Provinces only small quantities are available in 
small sizes up to about Rs. 26 per ton (1937). 
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Phoebe species. 

Trade nmme, — ^Bonsum. 

Vernacular names. — Mahroi, angare (Nepal). Sometimes called 
Assam teak, but this is a misleading name as it has no relation to 
teak, except possibly in colour. 

Weight . — ^About 34 to 30 lbs. per c. ft. (air-dry). 

Description of the wood . — ^There are several Phoebe species in 
Assam and Bengal, P. hainesiana, P. attenuata and P. goalparensis 
being amongst the most common. The sapwood is greyish white. 
The heartwood when freshly sawn is a pale greenish buff, but this 
tones down fairly quickly to a rich brown, the colour of teak 
wood, which is perhaps the reason why bonsum is sometimes 
marketted under the name of Assam teak. P. hainesiana is said 
to be the lightest of the species. The others are probably a little 
heavier, but there is no accurate information on this point as yet. 
No distinct odohr or taste. Slight cross-banding and fairly even 
texture. Excellent light weight timbers which can be used for a 
variety of purposes. 

Seasoning . — ^Bonsum seems to give very little trouble in season- 
ing, and when dry is a very steady wood. Eurniture made at 
Dehra Dun out of some wide planks of P. hainesiana has remained 
for several years without a sign of a crack or other defect. On 
the other hand, reports have been received that some consign- 
ments of bonsum have given trouble in seasoning, but the quality 
of the wood appears to have been poor to start with and there 
was also some doubt as to the species concerned. In veneer form^ 
bonsum dried out from 60 per cent, to 4 per cent, moisture content 
within 15 minutes in a dryer without any degrade. Green con- 
version and stacking under shelter with a good air circulation is 
advocated. Kiln-seasoning presents no difficulties, the timber 
commg out in perfect con<£tion. 

8tren0h. — P. hainesiana is about 20 per cent, below teak in all 
strength functions. In hardness it comes out at about 70 per cent, 
the hardness of teak. Other species have not been officially tested 
at Dehra Dun, but they are probably a Kttle stronger than P. 
hainesiana^ which is a good light-weight wood, but not one to use 
where great strength is required. 

Durability. — P. hainesiana did comparatively well in ^ the 

graveyard ” tests at Dehra Dun. Eive out of six specimens were 
still under test at the end of 6| years, but both white ants and 
fungus has made fairly extensive inroads on them. The bonsums 
can probably be classed as moderately durable woods, but they 
should not be used in outdoor positions without preservative 
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treatment which they take fairly well, the heartwood usually 
becoming mottled or treated in patches. 

Working Extremely easy woods to saw and work. 

They can be brought to a fine smooth surface with very little labour, 
and though not very ornamental, look well under a wax polish. 
P. Imnesiana has been tested for rotary cut veneers and plywood 
and the reports on it were most favourable. It was found suitable, 
in every way for plywood work, and when the plywood was tested 
in the form of tea chests, it gave exceptionally good results. In 
short, bonsum is a most satisfactory and pleasant wood to h an dle 
and work in every way. 

Usea.— Up till a few years ago, bonsum does not seem to have 
been known to any large extent outside the areas where it grows. 
Of recent years, however, it has been brought to the notice of 
several u^rs, and they aU seem pleased with it and report favour- 
ably on it. It makes an excellent light box wood, and is becom- 
ing popular for light furniture, cabinet making and general joinery. 
It has been found very useful for gramophone cabinet work, and 
has been used by the Ordnance Department for soldiers’ boxes 
and other purposes. It is also a good pattern wood and is used in 
some large foundries for this purpose. 

Source of supply . — Supplies are limited in Bengal but Asfifl.m can 
produce fa<irly good quantities. The demand is growing and will 
probably increase still further. Good logs up to 24 ft. length 
and 5 ft. girth are available. Enquiries should be addressed to 
the Eorest Utilisation Officer, Assam. 

Prices. ^Assam quotes about Bs. 45 or Es. 60 per ton for logs, 
and Rs. 1-8-0 to Rs. 1-10-0 per c. ft. for sawn material (1937). 
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Ficea species. 

(P. morinda and P. smifhiana.) 

Trade name. — Spruce. 

Vtirnacular names. — Bai^ kachal^ partal (Punjab), 

Weight. — ^From 21 to 39 lbs. per c. ft. the average being 29 lbs. 
per c. ft. 

Description of the wood. — ^White or bufiSsh white, with little 
dififerentiation between sapwood and heartwood. A false red 
“ heartwood ” is found in some trees. Very slight resinous odour. 
Straight-grained and of even texture. Colour tones to a dull 
greysih- brown on exposure. A good quality light weight wood of 
the deal ” class. 

Seasoning. — Spruce is not a diJBficult wood to air-season if 
treated properly. It should be dried in open stacked piles under 
cover where it is not exposed to the direct rays of the sun or scorch- 
ing winds. If dried too quickly it is apt to develop fine long splits. 
It is a timber which is prone to fungal attack and care must be 
taken to avoid this, which can be done by stacking converted timber 
well off the ground immediately after conversion. Kiln-seasoning 
presents no difiSiculty with this wood. 

Strength. — Being a light-weight wood, spruce is not amongst 
the very strong woods of India, but weight for weight it is a rela- 
tively strong wood, and where a light but relatively strong wood is 
required, it is hard to find a better timber for the purpose. It is 
about 30 to 35 per cent, lighter than teak and about 65 to 75 per 
-cent, the strength of teak in most functions. It is one of the few 
Indian woods which would be accepted for aircraft work if freedom 
from fungus attack could be assured. 

Durability. — Spruce is not a durable wood, in fact it is very 
liable to be attacked, especially when green, by fungus. Unfor- 
tunately it is a difiSlcult wood to treat with preservatives, and even 
under severe pressure treatments a side penetration of only about 
one quarter of an inch can be procured. It is usually incised 
before treatment as a sleeper, and this results in a fair peripheral 
layer of treated wood on the outside of the sleeper, but it is not a 
very satisfactory treatment. 

Working qualities. — ^An extremely easy wood to saw and work. 
Like most Indian conifers, it is apt to have an excessive number of 
large knots, and this detracts from its value as a carpentry wood. 
Except for this, it is a pleasant and easy wood to work with and 
it can be brought to a good finish. It has been tried for rotarv 
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cut veneers but was found unsatisfactory. The fibres of the wood 
tore up along the annual rings during the peeling process. . The 
knots also caused trouble and even chipped the knife. 

Indian spruce is well known amongst timber dealers in 
Northern India, and is used for planking in ceilings and floors, 
general joinery, cheap furniture, boxes and crates. The bulk of 
the supply, however, goes to the railways as treated sleepers. It 
is one of the few Indian woods suitable for making good quality 
wood pulp, and it will no doubt be exploited for this purpose as 
time goes on. It is one of the best light box woods in India, but 
unfortunately the supplies are too tar distant for profitable ex- 
ploitation in the large commercial centres of Calcutta and Bombay. 

Sources of Spruce is usually marketted together with 
silver as one timber, in the form of sleepers. In fact, except 
for a few logs extracted &om Kashmir to Jhelum depots, all the 
spruce and fir extracted in India comes out in sleeper sizes. It is 
available only in Northern India, and enquiries should be' addressed 
to the Chief Conservators of Forests, Punjab, United Provinces, 
or Kashmir. 

Prices.— The Punjab quotes 8 annas to 11 annas per c. ft. for 
sawn material at river depots (1937). The price of logs is usually ' 
about Bs. 25 to Rs. 35 per ton (1937). 
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Finus species. 

(P, longifoUa and P. excelsa,) 

Trade names . — Chir (P. longifolia) ; blue pine (P. excelsa). 

Vernacular names. — Chil (P. longifolia) hail, partal, nisMar 
(P. excelsa). 

Weight. — Chir, average about 38 lbs. per c. ft. ; blue pine, aver- 
age about 32 lbs. per c. ft. 

Description of the wood . — Sapwood yellowisb-white. Heart- 
wood yellowish or reddish buff. Characteristic resinous odour. 
Usually straight-grained. Twisted fibred chir is common in a few 
localities, but wood from these areas is usually not exploited. 
Texture variable from fine to coarse. Large knots usually present 
in excess. . Good quality medium weight woods of the “ deal ’’’ 
class. Next to deodar, chir is the most used wood in Northern 
India. Blue pine. is a slightly superior wood to chir. 

Seasoning . — ^Easy woods to season. If they are stacked in 
well ventilated open piles, preferably under cover or shade, they 
vnll dry out without any appreciable degrade. If stacked out in 
the open in the full sun, a certain amount of cracking and splitting 
can be expected, and if close-pfied in a damp atmosphere, fungus 
attack results. Both timbers can be kiln-dried without difficulty. 

Strength . — ^There is little to choose between the strength of chir 
and blue pine. The latter is usually slightly lighter than the 
former, both being about 75 per cent, the weight of teak. Chir 
from the Punjab, tested at Dehia Dun, proved to be a good deal 
stronger than chir from the United Provinces. Whether or not 
this holds good for all consignments it is difficult to say. Both 
are reasonably strong woods for their weight. 

Durability . — ^Neither chir nor blue pine are very durable woods,, 
and for sleeper or other outdoor work they should be treated with 
a preservative. Chir sapwood treats readily but the heartwood is 
variable in this respect. Sometimes complete penetration is 
obtained, while at other times penetration is patchy and poor. 
Kail is more difficult to treat and so far it has not been possible to 
obtain really good penetration in this wood. 

Working qualities . — ^Easy timbers to saw and work, and usually 
very popular woods in any workshops. They can be brought to a 
fine smooth surface, but are more suitable for paint and enamel 
finishes than for polish work. Good quality woods of the deal 
variety. 

Uses . — Chir and blue pine are well known in the Punjab and 
United Provinces as useful joinery woods. When treated with a 
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preservative they make good railway sleepers, with a life of about 
16 or 17 years. Also used for shingles, packing cases, construc- 
tional work, light furniture and house fitments. Blue pine is 
usually considered to be a slightly superior wood to chir for most 
purposes, but there is little to choose between them. They are 
good woods for pattern making, cores for laminboards, drawing 
boards, and plane-tables, but neither is suitable for commercial 
plywood work. 

Sources of supply , — Both chir and blue pine are usually brought 
out from the Himalayan forests in sleeper form, but logs are some- 
times obtainable at river depots. Supplies are plentiful, and 
enquiries should be addressed to the Chief Conservator of Forests, 
Punjab, and United Provinces, or the Conservator of Forests, 
North West Frontier Province. 

Prices . — The current price of 12 ft. blue pine B. G. sleepers is 
Rs. 4-10-0 to Rs. 4-13-0 per piece. The price of 9 ft. chir sleeper 
is about Rs. 3-4-0 per piece (1938). The price of logs varies from 
about Rs. 25 to Rs. 40 per ton according to size and quality. 
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Fteroca^pas dalbeigioides. 

Trade name.— Andaman padatik. 

V&rnacular name. — Padauk. 

Weight. — 43 to 48 lbs. per c. ft. (air-dry). 

D^cription of the wood. — Sap-wood gre 3 dsh or dirty white. 
Heartwood usually bright red, dulling to dark red or brown on 
exposure. Varieties shading from golden yellow to dark blood red 
are not uncommon, the lighter varieties being kno-wn as off- 
oolour padauk. Often finely marked with dark streaks and 
mottlmg. .No odour or -taste. Broadly in-terlooked grain and 
rather coa,rse texture. An extremely strong, handsome, and 
steady cabmet or constructional wood. 

Seasoning.— Axidwaxan padauk presents no difficulties as regards 
s^somng. If carefully piled in open stacks under cover or in the 
shade, -roth a good air-circulation through the stacks, it will dry 
out fairly quickly with very little depreciation. It is equally 
amenable to kiln-seasoning. ^ 

Stren^h. — ^Andaman padauk is usually slightly hea-sder t.bfl.n 
teak, and also slightly stronger. In hardness it exceeds the hard- 
ness of teak by 30 per cent. Taken as a whole it may be described 
as a very strong -wood, and one which is possibly slightly better 
than teak m retaining its shape after drying. This is rather a 
remarkable feature as it is rare to find an Indian wood which even 
approaches teak in this respect. 

IMrMlity.—A very durable wood. It usually remains un- 
touched by white ants for a very long time, and it is not subject 
to lun^s attack. In the graveyard ” tests at Dehra Dun, the 

6 specimens under test were still in very good condition after 

7 years. The sapwood can be treated, but the heartwood is 
refractory to preservative treatment. 

Working qualities,— AxidBxma.n padauk is not difficult to saw 
and machine, but the bands of interlocked fibres necessitate some 
extra work to bring it to a good finish. It can be worked to a 
me surface, and after proper filling, it takes a good polish or wax 
finish. It is not suitable for rotary cut veneer work as the veneers 
contain uneven patches of mterlocked fibres. It could however 
be used to advantage for sliced or sawn veneers. Selected stock 
can be extremely handsome. 

Uses, — ^Andaman padauk is*already well known in both Tyidi>. 
and European markets. It is a first class cabinet wood and a 
fine strong constructional timber. It is especially suitable for 
heavy carpentry, such as for billiard tables, railway carriage work. 



150 


ships cabins and saloons, and high class furniture generally. It 
makes an excellent parquet f oor wood, and is one of India^s steadiest 
and most decorative woods. 

Sources of supply , — ^The sole source of supply is the Andaman 
Islands. Erne large squares are obtainable and the output is 
large. Enquiries should be addressed to the Chief Eorest Officer, 
Port Blair, Andaman Islands. 

Prices , — ^The price of Andaman padauk fluctuates with other 
market prices. The current price is from Rs. 96 to Rs. 100 per ton 
for squares, and Rs. 100 to Rs. 150 for scantlings according to 
size and quality (1937). 

Padauh Andaman padauk: trees not infrequently produce 

large burrs, the wood* of which is often extremely handsome. 
Anyone interested in this burr wood should apply to the Chief 
. Forest Officer, Andamans, for samples and quotations. 
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Fterocaipus marsupium. 

Trade name, — ^Bijasal. 

Vernacular names, — Piasal (Bih.), vengai (Tam), Jionne (Coorg 
•and Kan.). 

Weight, — 48 to 60 lbs. per c. ft. (air-dry). 

Description of the wood, — Sapwood creamy-white. Heartwood 
pale golden brown, often with darker markings, toning to a darker 
shade on exposure. Staining yellow when damp. No taste or 
smell. With broadly interlocked grain and of medium texture. 
A moderately heavy carpentry and constructional wood of good 
<|uality, but of no outstanding beauty. 

Seasoning, — ^The wood seasons easily, and develops few defects. 
A few surface cracks or splits may develop but they are usually 
not numerous nor of a very serious nature. Green conversion 
followed by seasoning in open piles under cover is the best proce- 
dure to adopt. • The heart is often unsound and should be ‘‘ boxed ’’ 
during conversion. If this is not done splits will result. The 
timber can be kiln-seasoned easily without degrade. In kiln- 
dr^dng, the colour of the wood usuaUy tones down to a rich brown. 

— Bijasal is a fairly heavy, strong and hard wood. 
It is about 10 per cent, heavier than teak, 35 per* cent, harder, 
and 35 per cent, above teak in shock resistance. In other strength 
functions it is similar to teak, but it does not retain its shape so 
well as Pterocarpus dalbergioides. 

Durability. — ^A timber of natural durability rather above the 
average. In the ‘‘ graveyard ’’ tests at Dehra Dun, the 6 speci- 
mens tested were still in position at the end of 6 years, although 
3 were fairly badly attacked by white ants. In South India this 
wood has a very good reputation for durability. It is a refractory 
wood to treat in the heartwood. The feapwood will treat fairly 
readily. 

Working qualities, — ^A fairly easy wood to saw and work, but 
the cross-banded fibres make workhig to a smooth surface rather 
laborious. It can however be brought to a good finish, and, with 
ample filling, takes a good polish. Not suitable for rotary veneer 
work or ply^ypod, but possibly quite a good wood for sliced or 
sawn veneers. 

Uses, — ^In South India, bijasal grows to a large size and has a 
well deserved reputation as a high quality wood. It is the most 
popular wood for various purposes next to teak and rosewood. 
In Central India, it is a smaller tree, and not so popular, although 
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there is always a market for it. Its chief use is for building pur- 
poses. It is also used for furniture, cart-building (felloes, spokes 
and bent rims), agricultural implements, grain-measures, carving, 
pit-props and railway carriage construction. 

Vessels made of bijasal have a popular reputation for trans- 
ferring to theh contents anti-diabetic qualities. Analysis of the 
wood has however proved that this supposition is doubtful, but 
some medical practitioners do maintain that the sugar content of 
the urine is reduced by drinking water from vessels of bijasal. 

Sources of supply . — Good supplies are available from the Central 
Provinces, Bombay, Coorg, Ma^as, Orissa and the United Pro- 
vinces. The quality in the south is better than that from the 
more Northern provinces. For example, logs up to 30 ft. long and 
5 ft. girth or more are available in Bombay and Madras, whereas 
shorter lengths and girths of 2| ft. to 4 ft. are more common in 
the Central and United Provinces, Enquiries should be addressed 
to the nearest Conservator of Forests of the above-mentioned 
Provinces, 

Prices . — ^Bombay quotes varying prices up to Rs. 130 per ton 
for really good quality logs. Madras quotes Rs. 30 to Rs. 60 per 
ton, the Central Provinces Rs. 60 to Rs. 76 per ton, Orissa Rs. 20 
to Rs, 76 per ton and the United Provinces up to Rs. 37 per ton. 
Coorg quotes 11 to 14 annas per c. ft. for logs (1937). 

Fterocarpus santalinus. 

^ Red Sanders {verrachmdam, Telegu), weight 76 lbs. per c. ft. 
(air-dry), is another wood of the same genus, very similar in 
appearance to dark Andaman padauk, but much heavier and 
harder. It is extremely strong and durable. Its great weight and 
har<^ess are against it for cabinet work, but it is popular in South 
In<^ for oniamental house posts, carvings, and turnery. Seasons 
easily and is very durable. Supplies limited. Mostly confined to 
the Cuddapah District. 

Prices. — ^Rs. 40 to Rs. 175 according to size and quality. 
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Schima wallichii. 

Trade name. — Cidlauni. 

Vernacular names . — Needle wood, hanah (Beng.). 

Weight . — 43 to 46 lbs. per c. ft. (air-dry). 

Description of the wood . — Sapwood dirty white. Heartwood 
light reddish-brown, sometimes with darker bands. No taste or 
smell. Usually with twisted and irregular grain. Medium texture. 
A medium weight wood of fair quality. 

Seasoning . — ^The wood has a tendency to warp and twist while 
it is seasoning, and is also prone to develop cracks and splits. It 
is therefore a very rej&actory wood to season, and care must be 
taken when stacldng it to see that the stacks are well built if 
warping is to be prevented. Green conversion followed by season- 
ing in well built stacks under cover, is the best procedure to adopt. 
It can be dried in seasoning kilns with much better results, and 
experiments at Dehra Dun produced kiln-dried timber of this 
species with practically no degrade. 

Strength . — Chilauni is of about the same weight as teak, but in 
other respects is below teak in all strength functions except shear. 
It is 16 per cent, below teak in hardness. 

Durability . — ^Not a very durable wood. In the “ graveyard ** 
experiments at Dehra Dun, the 6 specimens under test were des- 
troyed by fungus and white ants within 6 years. It is a difiScult 
wood to treat and even penetration in the sapwood is erratic. 

Worhing qualities . — ^It saws easily and works to a smooth 
surface, but is not popular with woodworkers as it has the reputa- 
tion of causing intense irritation to the hands when it is handled. 

Uses . — ^The timber is used locally for constructional purposes, 
agricultural implements, and, in the round, as pit-props. If it 
could be seasoned more easily, it would probably be more popular 
than it is. Where kiln-seasoning is available, good use could be 
made of it in scantliog and plank form for several purposes. 

Sources of supply . — Supplies are restricted to Assam and Bengal^ 
where it is available in large quantities in logs up to 20 ft. in len^h 
and 6 ft. girth. Enquiries should be addressed to the Eorest 
Utilisation Officers of the above mentioned Provinces. 

Prices.— Bengal quotes Bs. 20 to Bs. 30 per ton for logs and 
Bs. 35 to Es. 75 per ton for sawn material, from Buxa, Kurseong, 
Kalimpong, and Chittagong districts. Assam quotes Bs. 38 per 
ton for logs and Bs. 1-4-0 per c. ft. for sawn squares of 18 inch 
sidings (1937). 
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Schleichera tiijuga. 

Trade name. — ^Kusum. 

VernaAnblar rubmes. — Kusum, sagade {Gooicg) ^ puvum (Mai.). 

Weight . — 59 to 68 lbs, per c. ft. (air-dry). 

Description of the wood . — Sapwood dirty white. Heartwood 
uniform dull reddish-brown. No taste or smell. With irregularly 
interlocked fibres. Medium texture. One of the heaviest and 
hardest of the Indian woods. 

Seasoning. — A. refractory wood to season. It is apt to develop 
surface cracks, and requires slow seasoning, Green conversion, 
followed by close-staokmg under shelter and protected from hot 
drying winds, gives the best results. It is not a timber recom- 
mended for kiln-drying as its seasoning defects seem to be enhanced 
by artificial drying. 

Strength . — ^Kusum is a very heavy, hard, strong tough wood. 
It is some 60 per cent, heavier than teak and about 40 per cent, 
stronger. Its shear value is 85 per cent, greater than teak, and in 
hardness it stands almost in a class by itself, being 165 per cent, 
harder than teak. 

Durability . — ^In spite of its great hardness, kusum is not as 
durable as one would suppose. On the other hand, it is not a 
very perishable wood; In the ‘‘graveyard ” tests at Dehra Dun, 
it lasted for about 6 years before being destroyed by fungus and 
white ants. It can be treated readily with preservatives, penetra- 
tion in the heartwood being more or less complete. 

Working qualities . — difficult wood to saw and work on accomit 
of its hardness. Seasoned stock is extremely difficult to saw and 
is apt to tear off the teeth of a bandsaw. It can be sawn slowly 
by hand or on a frame saw of stout gauge. It can be brought to 
a very fine surface and turns very well indeed. 

Uses . — ^Kusum is a useful wood for many purposes in spite of 
its reftactory nature. Its great hardness and toughness make it 
popular for oil and sugar mills, hubs of wheels, mortars, bearings 
and tool handles. It is also used in mines as a pit-prop and for 
gallery structures. If treated, it would make an extremely strong 
and durable constructional wood, and should be excellent for road 
paving and wood block flooring in mills and godowns. It is an 
excellent fuel wood. 

Sources bf supply . — Supplies are available from Bombay,, 
Orissa, and the United Provinces, It is also common in the 
Central Provinces, Bihar and Madras, but large amounts in any 
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one ^strict would be difficult to find as it is one of the trees culti- 
vated for lac growing. Enquiries should be addressed to the 
nearest Conservator of Forests of the above mentioned Provinces. 

^ Prices^ ^Bombay quotes from Rs. 10 to Rs. 45 per ton accord- 
mg to size and quality. Orissa quotes Rs. 28 per ton in the log^ 
and the United Provinces up to Rs. 25 per ton (1937). 
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Sliorea species. 

(S. robusta and S. assamica.) 

Trade names, — Sal {S, robusta) ; makai (/Sf. assamica), 

VerTiacular names. — Sal, mahai. 

Weight. — Sal, 50 to 56 lbs. per c. ft. ; makai 34 to 37 lbs. per 
c. ft. (air-dry). 

Description of the wood. — ^Tbe very bard cross-fibred reddish- 
brown wood of sal is too well known to most timber merchants to 
need much description. It is a very hard, heavy, and extremely 
strong tough wood, and one which is naturally very durable. No 
taste or smell. Interlocked fibres in broad bands and of medium 
texture. Probably the most extensively used wood in North, 
Central and East India. 

Makai is a much lighter and weaker wood, and is known as one 
of the soft Shorea ” woods. It is a relatively soft wood, light 
brown in colour, and fairly straight-grained, with an even medium- 
coarse texture. A useful wood of its own class, but of an entirely 
different nature to sal. 

Seasoning. — Sal seasons extremely slowly in scantling or sleeper 
form, and even after several years still contains a fairly high mois- 
ture content in the interior of the wood. It develops characteristic 
small surface cracks while drying out! These usually run in 
echelon according to the interlocking of the fibres of the wood. 
These surface cracks do not however effect the wood to any marked 
degree. If dried in the open under the sun and exposed to hot 
winds, some splitting and warping can be expected. Green con- 
version and slow seasoning under cover in sheltered locations gives 
the best results. 

Makai is a relatively easy wood to season, and it dries out 
fairly quickly without undue degrade if stacked in open piles under 
cover. 

Strength. — Sal is a very heavy, hard, strong, tough wood. It 
is about 30 per cent heavier than teak, 50 per cent harder, and 
about 20 to 30 per cent stronger. In shock resistance it is about 
45 per cent above teak. In the tests so far done at Dehra Bun, 
sal from the United Provinces (N. K!heri, Gorakhpur and Haldwani) 
and from Bengal (Kalimpong and Jalpaiguri) has proved to be 
stronger than sal from the Central Provinces (Balaghat). Makai 
is a much weaker wood than sal and is rated at about 20 or 25 
per cent below teak in weight, hardness and strength. 

Durability. — Sal heartwood is a naturally durable wood, and 
usually remains immune to attack by white ants and fungi for 
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a long period. The life of sal railway sleepers is usually taken 
at about 16 to 18 years. In the “graveyard’* tests at Dehra 
Dun, the 6 specimens under test were stiU in place after 6 years, 
two being unattacked and 4 being slightly attacked by fungus. 
The sapwood of sal is very perishable and should not be used 
untreated. It treats very readily with all wood preservatives, but 
the heartwood is refractory to treatment. Makai is not a very 
durable wood. In the Dehra Dun “ graveyard ** tests all speci- 
mens were destroyed within 5 years. It is however treatable, 
penetration in the heartwood being patchy but not complete. 

Working qualities . — ^Well dried sal is not a really easy wood to 
saw and work, but if sawn green it presents no great difficulties. 
When worked on machines, the fibres are. inclined to pick up, 
but as it is more a rough constructional wood than a carpentry 
timber, this is of no great importance. 

Makai, on the other hand, is an easy wood to saw and work, 
and it can be brought to a fairly good surface without any undue 
trouble. It is quite a suitable wood for good carpentry work. 

Uses . — Sal ranks as probably the most used and best untreated 
sleeper wood in India. It is also used in enormous quantities as 
a constructional wood and for a variety of other purposes; such as 
for beams, rafters, flooring, piles, bridging, railway carriage and 
wagon work, carts, tool handles, picker arms and tent pegs. It 
can be best described as the most universally used constructional 
and domestic wood of North, Central and East India. 

Makai, on the other hand, is little known far away fi:om the 
localities where it grows. It is exploited in fairly large quantities 
by North Assam timber mills, and is sent down country in the 
jform of beams, scantlings and planks, which are used mostly for 
housebuilding, tea-boxes and fifiniture. It can be peeled without 
difficulty on a rotary lathe and makes up into excellent plywood, 
which has been used by the trade for tea-box work. 

Sources of supply . — Sal is available in very large quantities in 
the form of logs, sleepers, beams, scantlings and poles from the 
United Provinces, the Central Provinces, Bengal, Assam, Bibar^ 
Orissa and a few districts of Northern Madras. Enquiries should 
be addressed to the nearest Conservator of Forests, of the above 
mentioned Provinces. 

Makai is only available from Assam in Imoited quantities. 
Enquiries should be addressed to the Forest Utilisation Officer, 
Assam, 

Prices . — Sal prices range from Ks, 25 to Bs. 125 per ton accord- 
ing to size, quality and locality, the average figure being about 
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Rs. 50 to Rs. 60 per ton for good quality logs. B. G. sleepers are 
usually quoted at Rs. 4-8-0 to Rs. 5 per piece for 1st class stock. 

For makai, Assam quotes Rs. 50 per ton for logs up to 18 ft. 
in length and 5 ft. girth. The price of sawn squares of 12 inch 
siding is about Rs. 1-8-0 per c. ft. (1937). 
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Sterculia campanulata. 

Trade name. — ^Papita. 

Vernacular names. — Papita, sawbya (Burma). 

Weight. — About 21 to 25 lbs. per c. ft. (air-dry). 

Description of the wood- — uniform ereamy-wbite wood, which 
however is quickly discoloured ,with bluish-black fungus staining 
if not dried immediately after felling and conversion. No odour 
or taste. Extremely light in weight, straight-grained and rather 
coarse-textured. A very useful light-weight white wood such 
as is required in large quantities for the box-making and match 
industries. 

Seasoning. — ^Papita is a very perishable wood, and is especially 
liable to fungal staining when green. Once it is dried, it remains 
in a clean condition indefinitely. The main objective with this 
wood therefore, should be to dry it quickly. This can of course 
be best done in kilns, but if kilns are not available, the wood should 
be converted during dry weather and open-piled in a position 
where a free circulation of air can move through the pile. Verti- 
cal stacking in the sun gives even quicker results, and a few days 
vertical drying in the sun followed by open-stacking would quicHy 
produce clean dry wood. This timber does not usually crack or 
split badly, even when dried quickly, but it is liable to insect attack 
if conditions are favourable for tiiem. 

Strength, — ^Papita has no great strength and is not a wood to 
use where strength or hardness are required. It is about equal 
to semul {Bomhax inalabaricum) in strength, and is quite strong 
enough for light boxes, draw-bottoms, and such like work, and as 
cores for batten boards, but for not heavy constructional work. 

Durability, — ^It is not a durable wood, in fact it is one of the most 
perishable woods in India when green, being especially liable to 
attack by stain and decay organisms and by insects. Once dried 
it is reasonbly durable under cover, but if used where white 
ant or insect attack is liable, it should be treated with a preser- 
vative. It can be treated readily, and absorbs quite a lot of pre- 
servative even with a brush treatment. 

WorUng There is no easier wood to saw or work. 

It can almost be described under the old axiom as / cutting like 
butter It machines well and can be brought to a good surface, 
which should preferably be varnished or painted. 

Uses. ^Papita is a very useful white light-weight wood, suit- 

able for box shooks, matches and match boxes, cores for lamin- 
boards, and similar purposes. It also makes quite a good insula- 
tion board, and has even been used as a substitute for balsa wood. 
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but it is hardly up to the same standard as that fairy -weight 
timber. At present, the main supplies go to the match factories, 
and to a lesser extent for box and packing-case work. 

Sources of supply, — Onl3^ available in India from the Andaman 
Islands. Burma also has a good output, but most of it is consumed 
locally in match factories. It comes into Calcutta mostly in log 
form, but sawn material can be obtained on application to the Chief 
Borest Officer, Port Blair, Andaman Islands. 

Prices . — The current price of papita is about Rs. 30 per ton 
f.o.b. Port Blair (1938). 

I^OTE . — Sferculia alata is another very similar wood available 
in limited quantities in Madras (West Coast) and Bengal. If 
anything, it is a slightly superior wood to papita in the matter 
of strength, hardness and finishing qualities. 
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Swintonia floribimda. 

Trade narm. — Civit. 

Vernacular names, — Civit, taungfhjayet or shitU (Burma). 

Weight , — About 38 to 41 lbs. per c.ft. (air-dry). 

Description of the wood , — The wood is a greyish-white colour^ 
often with a pinkish or mauve cast. No great distinction between 
sapwood and heartwood. No taste or smell. Straight-grained 
and of medium texture. Very similar in appearance to mango 
wood. A good quality medium-weight light-coloured wood which 
can be put to several uses. 

Seasoning , — ^Not a wood which gives any difficulty in seasoning. 

It is not prone to cracking or splitting, but it is liable to develop 
fungal stain when green, and is also liable to be attacked by borers. 

It is therefore a wood which should be dried quickly. The best 
procedure is to convert the logs as soon as possible after felling 
and stack the converted material in open piles under cover with as 
good air- circulation as possible. Kiln-seasoning is, of course, 
better than air-seasoning for a timber of this kind, and the wood 
kiln-dries usually in Excellent condition. 

Strength . — Civit is a little lighter than teak, and is about 30 
per cent softer. In other strength functions it is below teak by 
about 20 to 25 per cent. It is a reasonably strong, medium-weight 
wood. 

Durability , — ^Not a durable wood, and one which is very liable 
to fungal discolouration when in a green state. In the "‘grave- 
yard ” tests at Dehra Bun, all specimens were totally destroyed 
by white ants and rot within 18 months. It treats fairly readily 
with wood preservatives, penetration being complete in some 
pieces and partial in others. 

Working qualities. — Axi easy wood to saw and work, and one- 
which appears to be popular whenever it has been tried for any 
special purpose. It machines to a good finish and holds nails, 
very well. It has been tried for veneers^ and plywood and has 
every indication of being very suitable for this purpose, provided 
the logs come to the mill clear of fungal stain and insect attack. 

Uses , — Civit is a useful wood for many purposes, but on account 
of its greyish or pinkish colour it just fails to come up to the stand- 
ard of a first quality box wood- It is popular in Chittagong for 
boat-building and is also used for house-construction. It was. 
approved by a large oil company for candle-boxes, and has been 
used for both match splints and boxes. It is suitable for veneers 
and plywood, and, if treated, would be an excellent medium- ^ 
weight wood for many purposes. 
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Sources of supply . — ^Available only from Chittagong in Bengal, 
and from Burma. Large quantities are available in good size logs 
up to 8 ft. girth. 

Enquiries should be addressed to the Forest Utilisation Officer, 
Bengal, or to Burma. 

Prices . — Bengal quotes Es. 25 to Rs, 38 per ton for logs (1937). 
The Burma prices are slightly lower than these. 
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Tectona grandis. 


Trade name . — Teak. 

Vernacular names. — Sagun^ sagwan (Bih.), tehhu (Tam), teyga 
(Coorg). 

Weight . — 38 to 43 lbs. per c. ft. (air-dry). 

Description of the wood . — Sapwood greyish-white. Heartwood 
light golden brown. Teak jErom Burma and South India is usually 
fairly straight-grained and comparatively light in colour, while 
teak from the Central Provinces and Bombay is often darker 
and frequently marked with bold dark brown or almost black 
figuring. Freshly cut teak darkens rapidly on exposure, and when 
it is being seasoned. Characteristic smell (sometimes compared 
to the smell of old leather), No taste, but with an oily feel to the 
toiich . Coarse-textured . 

Seasoning . — model “wood for air-seasoning. It should be 
stacked in open piles under cover with a free air-circulation through 
the piles. It dries quickly and with little or no depreciation. 

It can be kiln-seasoned equally easily, but care must be taken 
to avoid discolouration of the wood due to surface oxidation. 

Sirength.-rr^n Appendix I, the combined strength, figures of 
Burma and Malabar teak, which are to all intents and purposes 
the same, have been taken as the standard (100) to which aU the 
other Indian woods described in this booklet are compared in 
percentage figures. Thus, it can be seen at a glance how teak 
compares with other woods, or other woods with teak. Compared 
with other industrial hardwoods of the world, teak is a medium- 
weight, strong wood of average hardness and of outstanding merit 
in retention of shape and durability. 

Durability . — The heartwood is one of the most naturally durable 
woods of the world. It usually remains immune to white ant 
* attack and , insect attack for very long periods. It is, however, 
not always immune from fungus attack (rot), and m the grave- 
yard ” experiments at Dehra Dun all 6 specimens of teak heart- 
wood were badly attacked by fungus within 6 years. Taken 
as a whole though, good quality teak is very durable. The sap- 
wood on the other hand is very perishable, and is usually quickly 
destroyed by rot, white ants or borers. It can however be treated 
readily with preservatives. 

Working qualities . — ^Teak is a relatively ea^ wood to saw and 
work, and is popular in any workshop. It can be finished to a 
' fair surface and takes polish well. It can be peeled on a rotary 
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lathe and makes up into excellent plywood, both of the com- 
mercial and ornamental types. In Europe it is used in the fom of 
sliced veneers for ornamental work. Such veneers are available 
now also in India. 

to.— The uses of teak are too well-known and too numerous 
to describe here. It is the chief railway carriage and wagon wood 
of India, and is the most important furniture wood of the country. 
In ship-building it is in a class by itself. Its popularity is due to 
its relatively small coefficient of expansion and contraction, and 
to its durabihty. Burma and South Indian teak are stronger 
than Central Provinces and Bombay teak, but the' timber from 
these two latter Provinces is decidedly more handsome. Put 

iif 

briefly, teak' from Burma and South India are preferable for cons- 
tructional and utpy purposes, while teak from the Deccan and the 
Dangs is preferable for beauty of grain and colour. 

8mm of Apart from teak from Burma (the chief 
Indian markets for which are in Calcutta and Bombay) teak is 
obtainable in India from Madras, Bombay, the Central jProvinces, 
Orissa, Bengal, Coorg and several Central Indian States. En- 
quiries should be addressed to the nearest Conservator of Eorests 
of the above mentioned Provinces. 

Pnces.— Teak prices fluctuate considerably according to world 
demand, and the general trend of trade in India and other countries, 
in fact teak prices are a very good thermometer of world trade. 
The average for 1st class Indian squares is about Es. 120 to Rs. 150 
per ton. 
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Terminalia arjuna. 

Trade Arjun. 

F emacuhr fiame. — Velldmarutu (Mai. ) . 

Weight-^Ahout 47 to 50 lbs. per c.ft. (air-dry). 

Description of the -Sapwood pinkisb white. Heartwood’ 

brown, marked and streaked with darker lines. N^o odour or 
taste. Irregular interlocked grain and coarse texture. A moder- 
ately heavy and fairly decorative wood, which could be used to 
effect for cabinet-making if timber was selected for the puipose. 
Otherwise, a useful utility and constructional wood. 

Seasoning. ----A moderately refractory wood to season, somewhat 
liable to warping and splitting. Green conversion and careful 
stacking under weights (to prevent warping) and under cover in 
open piles, is the seasoning procedure recommended for this wood. 

It can be kiln dried without any difficulty or degrade. 

Strength.— Ai]un is 10 to 15 per cent, heavier than teak and 
36 per cent harder. In shock resistance and shear it is 35 to 40 
per cent stronger than teak, but in other strength functions it is- 
25 per cent below teak. 

Durability .— sapwood is very perishable and should not be 
used untreated. The heartwood is moderately durable, and some 
specimens in the “ graveyard ” tests at Dehra Dun were still in fairly 
good condition after 7 years. The heartwood can be treated but 
not very easily, penetration being complete in some cases and patchy 
mothers. 

Worhmg qualities.— ISot a very easy wood to saw and work, 
but it can with a little care be brought to a very fine finish. It 
turns well and takes a very good and lasting polish. Not tried 
for rotary cut veneers or plywood, but probably more suited for 
sliced or sawn veneers. Selected stock can be very decorative 
and not unlike dark laurel (T. tomentosa). 

Uses ! — At present arjun is used locally for cart-building, agri- 
cultural implements, pit-props, water-troughs, boat-building and 
other domestic purposes. It does not appear to be used for furni- 
ture, whereas some ' very decorative wood could be found for 
this purpose with proper selection. Should also do well for picker 
arms and might possibly be suitable for shuttles. 

Sources of supply.— Bihav^ Orissa and the United Provinces 
all report supplies available; It is also found in South India (on 
the West Coast) where fair supplies can be obtained. Logs of 
8 ft. girth are sometimes available, but 7 ft, or under is more com- 
mon. 



Enquiries should be addressed to the above mentioned Pro- 

Tinces. 


Prw!e5.— Orissa quotes Rs. 16 per ton and the United Provinces 
Rs. 15 per ton for logs (1937). 
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Terminalia belerica. 

’Trade mame. — ^Bahera. 

Vernacular inames. — Bahera, thari (Coorg), 

Weight. — 37 to 48 lbs. per c.ft. (air-dry). 

Description of the wood. — A greyish yellow wood. No distinc 
"tive heartwood. Without odour or taste. Usually straight 
grained and very coarse- textured. A timber of go^ strengtl 
but one which is very perishable and liable to attack from fungui 
and insects. If treated with a preservative, it would rank verj 
much higher than it does at present. 

Seasoning. — ^The timber seasons wthout difficulty or degrade 
but it is liable to fungal stain if not dried quickly. Green con- 
version, followed by immediate stacking in open piles under cover 
is recommended. It can be kiln seasoned quickly without difficulty 
.and comes out of the kiln in very good condition. 

Strength. — ^Bahera, according to the strength tests done at 
.Dehra Dun, is a much stronger wood than most people suppose. 
Due to its liability to insect attack and rot, which naturally 
weakens the wood, it has probably a worse reputation than it 
deserves. Except in the matter of retention of shape it is slightly 
stronger than teak in aU strength functions. In weight and hard- 
ness it is 15 per cent above teak, and in shear it is 20 per cent 
above teak. In short, if the wood is sound it is a fairly strong 
wood in every way. 

Durability. — As mentioned above, bahera is very liable to 
fungus and insect attack when in the green state. If seasoned, 
it is considerably more immune, and in the “ graveyard ” tests 
at Dehra Dun it lasted about 4J years before being destroyed by 
white ants and fungus. It can be treated fairly readily with wood 
preservatives, the penetration being complete in some pieces 
. and partial in others. 

Working Qualities. — ^An easy wood to saw and machine, but 
difficult to bring to a smooth surface, owing to its very coarse 
texure. It has been found quite amenable to rotary peeling, and 
makes up into good plywood of pleasing appearance. Recommend- 
ed as definitely suitable for plywood work. 

Uses. — ^In some districts, where better class and more durable 
woods are not available, bahera is in good dem^d, and is used 
for house-building purposes, as rafters and boards, and for boxes 
and packing cases. If it was treated with a preservative it would 
be an extremely useful wood for many purposes, as it has good 
strength but fails under durability. Recommended for plywood 
work. 



Sources of supply ^ — ^Bahera is a tree which is found scattered 
throughout the forests of Central, South; and East India. It is 
often obtainable m large girth logs of fair length. On the West 
Coast of Madras it is extracted in considerable quantities^ and is 
one of the commonest commercial timbers found at West Coast 
ports. 

Enquiries should be addressed to the nearest Conservator of 
Forests of Bombay, Madras, Assam, Bengal, the United Provinces 
and the Central Provinces. 

Prices —Bombay quotes Rs. 25 to Es. 70 per ton for logs up 
^ girth and 20 ft. length. Assam and Bengal quote from 
Es. 20 to Rs. 40 per ton for logs and the United Provinces about 
Rs. 26 per ton (1937). 
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.Terminalia Ibialata. 

Trade (names . — Silvergrey wood (false heartiyopd) ; white ehug- 
1am (sapwood). 

Vernacular name. — Ghuglam. 

W eight. lbs. per c. ft. (air-dry)^ . 

Description of the wood . — ^The outer (sapwood) portion is a 
creamy yellow toning to a greyish yellow on exposure. In a 
large proportion of logs there is a false heartwood of nut-brown or 
; greyish brown colour with darker streaks and markings. This 
heartwood is known as Indian silvergrey wood. In some logs 
this false heartwood is fairly wide, in others it is small or 
even non-existent. Straight-grained. No odour or taste. Rather 
coarse texture A useful and valuable medium-weight wood, 
much in demand for both decorative and utility purposes. 

Seasoning , — ^If dried under mild conditions in a damp atmos- 
phere, this wood is not difficult to season, nor does it develop bad 
seasoning faults. On the other hand, if it is dried down to a very 
iow moisture content and is used in a very dry locality, it de- 
velops end-cracks and fine surface cracks which completely spoil 
the wood for cabinet and furniture work (silvergrey). Green con- 
, version, followed by stacking under cover with a fair but not ex- 
cessive air current through the pile, is the procedure recommended 
for seasoning this wood. It can be kiln-dried without any diffi- 
culty, as the conditions of drying can be regulated to suit the wood. 

Strength . — ^White chuglam, except in the matter of retention 
of shape, is practically the same as teak in all strength functions. 
In weight and hardness it is identical with teak, and in all other 
strength functions it does not vary from teak by more than 6 to 
10 per cent. In other words, it is a good strong medium-weight 
wood. 

Durability . — ^Not a very durable wood. On the other hand, it 
is not extremely perishable. In the graveyard ” tests at Dehra 
Dun, the 6 specimens under test were destroyed by white ants and 
fungus in about 4^ years. It will treat readily with preservatives, 
penetration being more or less complete. 

Worhing Qualities . — ^An easy wood to convert and work, either 
on machines or with hand tools, in fact it will stand up to high 
speed machining a good deal better than most woods. It can be 
^finished to a fine smooth surface and will take a good polish. 
A wax polish suits it best. It has been tried for rotary cut veneers 
but it is not altogether satisfactory, as in very dry climates, the 
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reneers develop fine hair cracks. It is more suited for the slicing; 
or sawing processes, and silvergrey has been used to great effect 
in Europe as a decorative veneer for furniture and panelling. 

C/aes.— Silvergrey wood is one of the most handsome woods 
India possesses, and, if properly seasoned and used in the form of 
sliced veneers, or even in the soUd, it is a most attractive and deco* 
rative wood. It can be used for'all types of cabinet-making, and is. 
especially fine for internal decorative work in ocean hners, rail- 
way saloons, modern stores and salesrooms, board-rooms and! 
public halls. 

White chuglam, on the other hand, is not a decorative wood^ 
but is a most useful utility timber for general joinery and carpentry 
work, ceiling or floor boards, motor car and bus bodies, upholstered 
or painted furniture, box shooks and railway carriage fittmgs. 

8ov,rce of supply.— Teminalia hiakta is available only from 
the Andaman Islands, but it is procurable m large quantities in 
good size logs of long length or in sawn form. Enquiries should 
be addressed to the Chief Forest Officer, Port Blair, Andaman 
Islands. 

Pncea.—The current price of white chuglam scantlings is about 
Rs. 60 per ton. For first class logs containing a high per- 
centage of silvergrey wood the price would be a good deal higher^ 
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Tenninalia myziocarpa* 

Trade nmm. — Hollock« 

Femzcteter rumm. — Paniaajy hollock. 

Weight. — 39 lbs. per c. ft. (air-dry). 

Description of the wood. — Sapwood light buff. Heartwood 
light brown or bnfif, somewhat streaked with darker coloured 
streaks. Turns duller with age. No odour or taste. Usually 
straight-grained and rather coarse — ^textured. A medium- weight 
utility wood which sometimes contains a wavy fiddle-back figure 
which could be used to advantage in cabinet making. Two 
varieties, known as white bollock and black bollock, are known 
to the trade, but the dififerences between the two have not been 
officially investigated. 

Seasoning, — Unlike most of the Terminalia species, this wood 
is not difficult to season, and it usually dries out with little 
depreciation. Green conversion, followed by prompt stacking in 
open piles under cover, with a good air circulation through the 
pile, is recommended for this species. It can be kiln-dried without 
difficulty. 

Strength. — ^This wood is about the same weight as teak, but 
about 75 to 80 per cent, as strong and hard as teak. 

Durability. — ^HoUock is not a durable wood. In the grave 
yard ” tests at Debra Dun, all the specimens of ** white ” bollock 
under test were removed after about 3 years. In the case of 
black ” bollock, 6 out of the 6 specimens under test were sound 
and unattacked in any way at the end of 3 years. There appears 
therefore to be some difference in the durability of the 2 varietiesi. 
HoUock can be treated readUy with wood preservatives, and pene- 
tration in the heartwood is more or less complete. 

Working qualities. — fairly easy wood to saw and work 
although sawyers saj?' they do not like sawing it by hand when it 
is dry. It can be finis hed to a fairly good surface, but needs care- 
ful filling before it is polished. It is one of the two main woods 
used for plywood (tea-boxes) in the Assam plywood mills, and tests 
done at Debra Dun confirm the fact that it makes up into good 
strong utility plywood. Possibly slicing on the quarter might 
produce an ornamental veneer of high value, as selected stock has 
frequently shown fiddle-back figuring on a quarter cut. 

Uses . — ^Used in fairly large quantities locally for house-build- 
ing, in the form of scantlings, beams, rafters, and planking. It 
also makes up into excellent furniture. Used in fairly large 
quantities by Assam plywood mills for tea-box work. If treated, 
makes a good railway sleeper and general constructional wood 
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Sources of supply,— rThG ixi&m^;, comes from Assam, but 

ft ^ o smaUer quantities. Good .logs up , to 20 

ft. length and 8 ft. gnth are aTailable. Enquiries should be addres- 
sed to the Forest Utilisation Officer, Assam or Bengal. 

Pricea. ^Assam quotes Es. 45 per ton for logs and Es. 1-6-0 
: so - squares of 18 inch siding. Bengal quotes Es. 25 

(1937) ^ j^s. 100 per, ton for sawn material 
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Teriuinalia paniculata. 

Trade name. — ^Kindal* 

VerT^ular nameSi — Kindal, piliamarudu (MaL), uluve (Coorg), 

Weight — 48 or 49 lbs. per c. ft. (air-dry). 

Description of the wood . — Sapwood dirty white or grey. 

Heartwood greyish brown to brown. JSTo kste or smell, 
i^traight-gramed and of medium texture. A fairly heavy non- 
^ornamental utility wood of good strength. Popular in South India, 
Where it is considered to be a very good wood. Purther North it 
has not such a good reputation, the reason being that it is arefrac- 
tory wood to season, and in the drier climates it gives trouble 
in this whereas in the milder and damper atmosphere of 

the bouth West Coast it is far more amenable. 

8easomv^, ^Kmidal is definitely a refractory wood to season, 
ana it dried too quickly or under severe conditions develops sur- 
ges cra(±s and splits. Under milder conditions it behaves far 
better. Green conversion followed by careful stacking in a shelter- 
ed place under cover, to induce slow drying, is advocated as the 
est method of seasoning this wood. Kiln seasoning produces 
good results, and where possible it would be advisable to kiln 
season this wood in dry localities. 

-OA — ^K:indal is slightly heavier than teak and also 10 to 

^ harder. In strength functions, a test consignment 

irom Madras gave far better results than one from Bombay. The 
Madras material was 5 to 10 per cent, stronger than teak in most 
tests, that from Bombay was 10 to 15 per cent, weaker than 
teak. Taken as a whole, kindal is a wood of good strength for its 
weight. ® ® 

I)uraJbiUty. — wood of moderate durability. It has Jasted 
lor 5 to 10 years as an untreated sleeper. In the ‘‘ graveyard ” 
tests at Dehra Dun, it lasted 5 years before being destroyed by 
white ants. ^ It can be treated only fairly-well with preservatives, 
the penetration being peripheral only and the absorption about 4 
to 5 lbs. per c. ft. 

Working qualities .— a very difficult timber to saw and work. 
The fibre is somewhat coarse and therefore it does not machine as 
•cleanly as some woods, but with a little care it can be brought to a 
fine smooth surface which takes a good polish. It was tested for 
rotary peeling, but was condemned as being very refractory to 
this process and unsuitable for plywood work. 

Uses, On the South West poast, kindal is looked upon as 
an excellent constructional and general utility wood, and is fre- 
^quently used as a substitute for teak. The Railways use it for 



carriage and wagon work, and it is one of the most popular boat- 
building woods in the South. Further north it has a far less envi- 
able record and has a reputation as a bad splitter. The solution 
lies in the seasoning of the wood under mild conditions, and if' 
Mndal can be well seasoned to equilibrium with the surrounding 
atmosphere it makes an excellent constructional and building wood®. 

Sources of supply , — Supplies are available in large quantities' 
from Bombay and in the South West of Madras. It can be obtained! 
in long lengths and good girth sizes. Enquiries should be addressed 
to the Chief Conservator of Forests, Poona, Bombay or the Forest 
Utilization Officer, Chepauk, Madras. 

Prices . — Bombay quotes Rs. 36 to Rs. 50 per ton for logs ak 
forest depots, and Madras quotes Rs. 20 to Rs. 30 per ton for logSi 
at West Coast depots (1937). 
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Terminidia tomentosa. 

Trade name, — ^Laurel. 

Vernacular names, — Asna^ sain^ asan, mutti (Coorg). sajar 
C. P.)^ harimarudu (Tam.), pncca saj (Bengal). 

Weight , — 46 to 60 lbs. per c. ft. (air-dry). 

Description of the wood , — Sapwood creamy-white. Heartwood 
varies considerably. Sometimes dull light brown, ^ sometimes 
reddish brown, sometimes dark brown with good figuring or black- 
ish streaks, and sometimes grey with blackish streaks. KTo charac- 
teristic smell or taste. Fairly straight-grained and of medium 
to coarse texture. One of the most widely distributed woods of 
India, and very common in many parts of the country. If it 
was less refractory in seasoning it would be one of India’s most 
valuable woods, as it is a good strong, hard, and fairly durable 
wood capable of giving good service in constructional work, and 
at the same time it is capable of producing some of the most hand- 
some figured wood in the world 

Seasoning , — ^Unfortunately this very common and ^ widely 
distributed timber is very refractory to season, especially in large 
dimensions. If dried too quickly or under adverse conditions,, 
it develops surface cracks, splits, and warps. The best procedure 
for drying the wood is to convert the logs green, preferably in damp 
or mild weather, and stack the converted material un(Jer cover 
and protect it from too rapid drying. If care is taken, and the- 
surrounding atmosphere is mild, laurel wdll dry out successfully 
without much depreciation. It has been so dried at Dehra Dun,, 
but it must be well protected against hot dry winds and sun. In 
Iriln seasoning it can be dried with complete success and with practi- 
cally no degrade, even in very wide planks. 

Strength , — ^Laurel is about 25 to 30 per cent, heavier than te^,- 
and in hardness it stands 60 to 60 per cent, higher than teak. In 
other strength functions it is usually within 5 to 10 per cent, of the- 
teak figures, some laurel being stronger than teak while another 
consignment may be weaker. In shock resistance it is usually 
well above teak. 

Described briefly, it is a good strong tough wood suitable for 
most constructional plurposes. 

Duralility—'Lsmel heartwood is well above the average in so- 
far as durability is concerned. It will defy white ant 
and fungus for a number of years in favourable localities, but 
if conditions are unfavourable rot may set in fairly early. In the 
,, graveyard ” tests at Dehra Dun it lasted for about 7 J yeOTa 
and as a railway sleeper it usanlly lasts for 6 to 8 yeats, untreated^ 



It can be treated rea^y with :"«(i(?Qd,: preservatives, the penetration 
;in the heartwood being more or less complete .and the absorption 
being from 8 to 9 lbs. per c. ft. under'a pressure o^f 175 lbs. per 
-square inch. . '■ .... 

Worltin^ With a wood varying so widely in weight, 

structure and general character, variations in the worl^g qualities 
jnust be expected- Normal straight-grained . stock is usually 
fairly easy to saw and work to a good finish. Hard cross-gi-ained 
. wood, on the other hand, is more difiScult to saw and will probably 
.need considerably hand finishing. It turns easily, and when 
brought to a smooth finish, takes an excellent polish. Not suit- 
able for rotary cut veneers or plywood, but figured stock can be 
used to great advantage as sUced veneers, which with proper 
selection and matching can compare favourably with the finest 
figured wabut. . 

Um . — Laurel is used almost universally throughout India 
for buildmg purposes, as beams, joists, rafters" and plankmg. Also 
used for carts, agricultural implements, posts, pit-props, piles, 

< wagon floor boards m railway carriage construction, tool handles, 
■dectric casing, railway sleepers, and numerous pther purposes. 
Selected figured stock is well known b Europe as a cabbet wood of 
exceptional beauty, and. if used b the form of sliced veneers on 
, lambated cores, it is hard to find a more handsome timber than 
• figured laurel. 

Source, of sitpply. — One of the most widely distributed and 
commonest trees of India. Any Provbce b India, except the 
. Punjab, Assam and Sbd, can produce good supplies. In size 
■ and quality it naturally varies withb very wide limits. Enquiries 
■. should be addressed to the nearest Conservator of Forests. In 
.most Bfovbces very large supplies are available. Arrangements 
.are now made b some ftovbces to supply selected figured logs 
■or squares. Naturally the quality and extent of such figurbg 
■caimot be guaranteed, but a fair proportion of such selected logs 
usually contains figure of a kbd. 

Prices.— Prices for this wood range from Rs . 20 per ton to Rs. 260 
per ton for selected figured logs. In most districts good laurel logs 
. <3an however be bought for Rs. 30 to Rs. 60 per ton. 



Tetrameles nudiflora. - 

Trade name. — Baing. 

Vernacular names. — Bhelu (Ass.), maina hat (Beng.), pontham^ 
cheeni (MaL), perumara (Coorg), thitpoh (And.). 

Weight, — 22 lbs. per c. ft. (air-dry). 

Description of the wood, — Pale yellowisli-grey or cream colour,., 
dulling on exposure to light buff. Heartwood not distinct. No 
taste or smell. Interlocked fibre in broad bands and coarse- 
textured. A very light, soft wood of the light box and crate wood 
variety. 

Seasoning, — A wood liable to fungal stain, decay, and insect 
attack when green, but one which presents no difficulties in season- 
ing provided care is taken to prevent the above defects. Quick, 
drying of the surface is necessary for this. The procedure recom- 
mended is green conversion, followed by a short period of veriieaP. 
stacking in the open, after which the converted stock should be 
stacked in open piles under cover where there is a good circulation 
of fresh air. Kiln seasoning presents no difficulties. 

Strength, — Baing is not a strong wood, and it should not be 
used where strength qualities are required. It is not unlike semul' 
{Bombax malabaricum) in this respect, but is slightly harder. It 
holds nails well, however, and this makes it acceptable for box 
construction. 

Durability, — ^Not a durable wood. It is very prone to fungal^ 
stain, insect attack and decay when green, but once it has been- 
dried it remains sound under normal conditions, but should not 
be used in exposed.locations unless it has been treated. It takes 
preservatives readily. 

Working qualities, — ^A very easy wood to saw and work. It. 
finishes to quite a good surface. It has been tested for rotary 
cut veneers and plywood, and passed as quite suitable for making 
up into cheap general purpose plywood for tea chests or other work. 
As a matter of fact, it has been used for plywood tea chests in Assam. 

Uses, — ^Baing is already in fairly large demand in Assam and 
Madras for packing cases, tea chests, and box work generally. 
It is also used for ceiling boards and other domestic purposes. 
Very suitable for cheap utiKty plywood and also used in match 
factories for both boxes and splints, but it is brittle for the latter 
purpose. 

Sources of supply, — ^Fairly common in Assam, Bengal, Madras 
and the Andamans, but being a useful light box wood, it has been 
considerably in demand, and supplies are not so plentiful as they 
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•were. The Andamans can produce 600 tons per annum, and Assam 
-estimates the annual output at 2,000 tons. Enquiries should be 
addressed to the Forest Utilisation Officers, Assam or Madras, 
-or to the Chief Forest Officer, Port Blair, Andaman Islands. 

Prices . — ^Assam quotes Rs, 30 per ton for logs and Rs. 1-0-0 per 
.c. ft. for sawn squares up to 26 ft. in length and of IS"" sides (1937). 
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Trevria nudifloia. 

Trade, name. — Qutel. 

Vernacular names. — Qutel, pitaU (Beng.). 

Weight. — ^About 22 lbs. per c. ft. (air-dry). 

Description of the twod. — A miiform creamy- white wood when 
•first cut. Tones down to a pale buff on exposure. IVequently 
seen discoloured with grey fongal staining. Heartwood 'not dis- 
•tinct. No odour or taste. Usually straight-grained, -with a medium 
fine texture. A very light useful wood of the pacldng case type. 

Seasoning. — ^An easy wood to season. It does not split or warp, 
but it is very prone to fungal strain, decay and insect attack when 
green, and this makes it extremely difficult to obtain clean seasoned 
wood when conditions are not favourable to rapid drying. Kiln- 
seasoimg immediately after conversion is the best procedure, 
and kiln-dried stock comes out in excellent conditions. If Irflng 
are not available, vertical stacking in the open immediately after 
■conversion (in dry weather if possible) is the best method to adopt. 
When all surfaces of the converted stock are dry, the timber sho-uld 
be stacked under cover in open piles where there is a good circula- 
tion of fresh air. 

Strength. — Gutel is not a strong wood and it should not be used 
where strength qualities are required. It is, however, denser 
than a woo^ like semul (Bonibax malabaricum) and of its type a 
very useful wood. 

DuraUUty. — ^Not a durable wood, and one which is very liable 
to fungal staiu and insect attack when green. It takes preservatives 
readily, and if required to last any length of time should be treated. 

Working qualities. — ^A very easy wood to saw and work to a 
nice smooth surface. It has not been tried for veneer or plywood 
work, but the indications are that it would be suitable for the 
purpose. 

TJses. — A typical packing case and box. shook wood of good 
quality. The main drawback to its more extensive use is its 
liability to fungal staining and insect attack. If dried quickly 
in seasonmg kilns, this objection disappears. It is used for match 
splints and boxes in several Provinces. As kiln-seasoning increases 
in India, this wood will probably fibad far more extensive markets 
than it does at present. ' A good phywood timber. 

Sources of supply. — ^Available in good quantities and good 
sizes in the United Provinces, Bengal, and in more limited quan- 
tities from Bombay and Assam. Enquiries should be addressed 
to the Forest Utilisation Officers of the United Provinces, Bengal 
and Assam, or the Chief Conservator of Forests, Bombay. 
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Prices . — The United Provinces quotes from Es. 16 upwards 
per ton for logs. Bengal quotes Ks. 16 to Ks. 40 per ton and 
Bombay Rs. 50 per ton in log form (1937). 
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Vatena indica. 

Trudc fbamQ. — allapiney. 

Vernacular names. — Dhupa^ velthapaini (Coorff). Sometimes 
called “ Malabar white pine 

Weight , — About 36 lbs. per c. ft. (air-dry). 

Description of the wood ,* — Sapwood cream colour. Heartwood 
light yellowish buff, darkening to pinkish buff on exposure. No 
characteristic smell or taste. Interlocked grain in narrow bands 
and of medium texture. A good quality light wood suitable for 
many purposes. 

Seasoning, — A. wood which usually seasons fairly well. It is 
liable to the usual fungal staining and insect attack when green, 
but once it has been dried it is a very steady wood. Quick drying 
is necessary, and green conversion, followed by vertical stacking 
in the open for a few days is recommended. As soon as all surfaces 
are dry, careful stacking under cover with a good circulation of 
fresh air,^ should give good results. As some cupping and warping 
is sometimes experienced the stacks should be made carefully. 
Kiln seasoning should present no difficulties with this wood if 
care is taken. 

Strength ,^ — ^For its weight vellapiney is a moderately strong 
wood. It is usually about 16 per cent, lighter than teak, but 
in stiffness is equal to teak. In other strength functions it is below 
teak, and it ranks 40 per cent, below teak in hardness. 

Durability , — ellapiney is not a very durable wood, and if 
used in exposed positions or where immunity from fungus and 
white ant attack are required for a long period, it should be treated. 
In the graveyard ’’ tests at Dehra Dun it only lasted for 2 
years untreated. The heartwood does not treat very readily with 
preservatives, but some end penetration and a peripheral treated 
layer can be obtained under pressure. 

Working gualities , — nice wood to work. It saws and finishes 
to a good surface, but the bands of interlocked fibres sometimes 
necessitate some hand finishing. Takes a good polish. It has 
beerv tested for rotary cut veneers and plywood, and passed as 
suitable for this work. One expert plywood merchant in South 
India picked it out as giving a plywood very closely resembling 
gaboon plywood. 

U ses , — ellapiney is well known in South India, along the West 
Coast, as a most useful^ wood for tea boxes, packing Cases, interior 
work in houses, and plankiag generally. It is shipped to Bombay 
and Karachi under the name of ‘'Malabar white pine” as a 



substitute for imported pine and /'deal’’ woods. It is suitable 
for plywood work and has been used for match manufacture. 

Sources of supply , — Supplies are confined to the South West 
of Madras, Coorg and Travancore, where it is in fair abundance. 
Good size cylindrical logs of great length are available. 
Enquiries should be addressed to the Forest Utilisation Officer, 
Maffias, or the Chief Forest Officer, Coorg. 

Prices . — ^IMadras quotes Rs. 26 to Rs. 31 per ton for logs, and 
Coorg quotes about the same (1937). 
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Xylia xylocarpa. 


Trade sname, — ^Irnl. 

Wernacular , names. — Irul, siirya (C. P.)> suria (Bihar), 

Weight , — 52 to 59 lbs. per c. ft. (air-dry). 

Description of the wood , — Sapwood pinkish-white, narrow. 
Heartwood reddish-brown to brown, darkening somewhat on 
exposure. No odour or taste. Irregularly interlocked fibres and 
imedium to fine texture. A heavy and very hard wood of good 
quality. Very like the well-known Burmese pyinkado {Xylia 
4oldbriformis), but usually shghtly weaker. 

Seasoning . — difficult wood to season, and one which is very 
prone to surface-^cracking, splitting, and warping, unless dried 
‘j^lowly under mild conditions. To obtain the best results, trees 
-should be felled during or just after the rains, and the logs.should be 
^converted green. The converted material should then be. carefully 
stacked under cover and well protected from hot dry winds and 
sun. Conversion should be avoided during hot dry weather, and 
if logs have to be kept they should be stored under water or pro- 
tected in some way. Slow drying is the object to aim at. The 
•wood can be kiln dried under a slow and mild drying schedule . 
•without any serious faults developing. 

Strength , — ^Irul is a very hard tough wood. It is nearly twice 
as hard as teak and -55 per cent, stronger in shear. In other strength 
functions it is just above teak, and in weight it is 25 per cent, 
heavier than teak. 

Durability , — ^A wood of natural durability well above the 
average. It lasts for about 8 to 10 years as an untreated sleeper 
under fair conditions. In the graveyard ” tests at Dehra Dun, 
the 6 specimens under test were siill in very good conditions after 
about 4: years. The sapwood can be treated readily, but the heart- 
wood is rather refractory to treatment, taking up only 1 to 2 lbs. 
of preservative per c. ft. 

Working gualities . — Being a very hard wood, it is not very 
’easy to saw, but it can, with care, be brought to a very smwth 
surface. Old trees frequen’ffly have unsound hearts, and it is 
^always advisable to cut out the heart of irul during conversion, 
tto prevent faults developing during seasoning. Sometimes some 
very decorative wavy-grained wood can be cut from selected stock- 

Uses.— In South India, irul is a well kno\m wood and one much 
used for railway sleepers, heavy constructional work, piles, pit- 
props, railway wagon floor boards, and general utility work. If 
seasoned carefully it is a .most valuable strong and durable wood. 
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It was tried in Bombay for treated road blocks and proved 
excellent for the purpose. It would do excellently for wood 
block flooring of all descriptions. 

Sources of supply , — ^This timber is available in large quantities 
from Madras and Bombay arid Coorg, and in lesser quantities from 
the Central Provinces and Orissa. The South West Coast timber 
has a better reputation than that from further north. 

Enquiries should be addressed to the Chief Conservator of 
Forests, Madras, Bombay or Central Provinces, the Conservator 
of Forests, Orissa, ,or the Chief Forest Officer, Coorg. 

Prices , — ^Madras quotes Rs. 25 to Rs. 34 per ton and Bombay 
Rs. 32' to Rs. 50 per ton, for logs. The Central Provinces prices 
range from Rs. 50 to Rs. 75 per ton, and Orissa quotes Rs. 30 to* 
Rs. 40 per ton (1937). 
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CHAPTER VI. 

Woods recommended for various uses. 

India possesses some 4,000 or more woody species amongst 
lier luxuriant flora. There is, therefore, a wide choice of timbers 
for different purposes and in the past, more often than not, an 
unsuitable wood was selected because it happened to be common 
in the vicinity or because the user was not acquainted with the 
qualities required or the characteristics of other species growing 
in the surrounding forests. To select the best wood for a definite 
'purpose calls for an accurate knowledge of the qualities required, 
and reliable information as to the woods possessing those qualities. 
This knowledge is not acquired in a moment. The qualities con- 
cerned may refer to strength, seasoning, durability, workability 
•on machines, steadiness in use, or a variety of other characteristics. 
These can be ascertained to a large extent by scientific research 
and tests, but the final answer is disclosed only after actual trial 
in practice. It was for the purpose of ascertaioing the different 
characteristics and idiosyncrasies of the commercial timbers of 
India, that the Utilisation Branch of the Forest Research Institute 
•at Dehra Dun was brought into being. During the past 25 years 
•or more, work on these lines has been steadfly proceeding, and 
the accumulated knowledge on Indian woods is daily increasing. 
There is no end to such work, and with such a large number of 
woods in India to choose from, it is not always an easy matter 
■to arrive at the best decision. 

In the following pages, some recommendations and suggestions 
.as to some of the best woods for specific purposes, have been 
recorded for the information of those interested. It is beyond the 
•.scope of this small hook to recommend a wood for every purpose, 
but the examples given are fakly representative and they will 
perhaps be of help to some users as indicating the type of wood most 
rsuited to their special needs. • 

I. Aeroplanes and gliders. 

The specifications for a wood for aircraft construction are 
•extremely severe, and only one softwood, namely Sitka spruce, 
not found in India, is permitted for this type of work. Research 
work has been going on for years at the Forest Research Institute, 
Dehra Dun, with the object of trying to find an Indian wood which 
would be permitted for aircraft work. As the result of a great 
number of tests, it would appear that some selected Indian spruce, 
.and possibly some selected Indian fir will be found suitable, but 
wh^e the best spruce and fir for this purpose grows, and what 
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quality of wood yields the best aircraft timber is still under investi^ 
gation. Several factors such as locality, altitude, rate of growth 
and the proportion of early and late wood in the growth rings,, 
appear to affect the issue, but it is hoped that eventually the 
permission of the aircraft authorities will be obtained for selected. 
Indian spruce and fir meeting the required specification to be used, 
for aircr .ift construction and repairs. Of the light hardwoods, 
Phoebe, Polyalthia and Michelia species are possibilities for air- 
craft work. 

Andaman padauk has been proved very suitable for w^ooden. 
propellers, and Anogeissus latifolia, Grewia tiliaefolia and Termi^ 
nalia tomentosa were passed as suitable for tail skids. 

n. Agricultural implements. 

Agricultural implements is a term of rather wide application, 
but it refers in the main to such appliances as ploughs, harrow^s,. 
rollers and clod- crushers. A strong, hard, tough timber is requir- 
ed for this type of work. Babul (Acacia arabica), axle wood. 
(Anogeissus latifolia), jraybrilch (Cassia fistula), satinwood (CMoro-- 
xylon swietenia), jaman (Eugenia jambolana), sissoo (Dalbergia 
sissoo), dhaman (Orewia tiliaefolia), tendu (Diospyros melanoxylon),. 
sandan (Ougeinia dalbergioides), mesua (Mesua ferrea), Prosopis* 
spicigem, Pterocarpus species, kusum (Schleichera trijuga), sal 
(Shorea robusta), irul (Xylia xylocarpa) and ber (Zizyphus jujuba)f 
sre all used for agricultural implements of different kinds. 

m. Axe and tool handles. 

Woods for axe and tool helves must be strong and tough and^ 
must also possess great shock resisting ability. Ash and hickory 
are two of the best timbers used for this purpose, and large quanti- 
ties of axe and tool helves made of these woods are imported into 
India every year. As the result of tests conducted at the Forest 
Research Institute, it has been found that the following Indian, 
woods are as good as, if not better than imported ash as regards- 
their strength properties ; — 

Amgeissus acuminata (yon), Anogeissus latifolia (axle-w^ood),. 
Orewia tiliaefolia (dhaman), Parrotia jacquemontiana, Oka fet’- 
ruginea, Sageraea listen (chooi) and Schkichera trijuga (kusum). 
Of these woods, both yon and axle- wood have established them- 
selves as first class to’ol handle woods, and Indian railways have 
aheady recognised their value and have included them in their list- 
of approved tool handle woods. JSeritiera m/inor (sundri) is also 
a good strong tool handle wood, but it is very heavy and also 
develops fine hair cracks if not very carefully seasoned. 
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Amongst other Indian woods used locally or likely to be suit- 
able for tool and axe helves, the following may be mentioned : — 

Acacia arabica (babul), Acacia catechu (cutch), Diospyros 
species, Lagerstroemia parviflora (lendi), Ougeinia dalbergioidea 
(sandan), Gynometra polyandra (ping), Mimusops elengi (bullet 
wood), Shorea robusta (sal), Zanthoxylum rhetsa, Strychnos rmx^> 
vomica, Thespesia populnea and Anogeissus pendula (kardahi). 
-The last named is an exceptionally strong wood, but unfortunately 
only obtainable in small sizes. 

For the handles of carpentry tools such as planes, chisels,, 
screwdrivers, etc., such woods as Buxus sempervirens (box), Betula 
alnoides (birch), Acacia species, Dalbergia sissoo (sissoo), DaZ- 
bergia latifolia (rosewood), Omelina arborea (gaman) Pongamia 
glabra, Murraya exotica, Ougeinia dalbergioidea (sandan) and many 
others are used and found suitable. 

Tools handles are often soaked in linseed oil or shaken in a drum 
with parafiSn wax to give them a smooth finish, and good polish, 
and a certain amount of resistance to moisture changes. It also 
helps to make the wood tough. The latter method is considered 
to be the best, more especially if pieces of hardwood are put in the 
drum to help the polishing. 

17. Bent-wood articles. 

Apart from sports goods, such as hockey sticks and tennis 
raquets, the steam bending of wood in India is not practised to 
any great extent. Mulberry and Celtis australis are the two woods 
most used in the Northern India sports goods factories, while sissoo 
is also used to some extent. All three timbers are excellent for 
steam bending. Eosewood, gamari {Gmelina arborea), dendi 
{Lagerstroemia parviflora), mango, bijasal {Pterocarpus marsupium), 
toon {Gedrela toona), jhingan {Odina wodier), siris (Albizzia procera), 
and Zanthoxylum rhetsa are some other woods which are amenable 
to steam bending. 


V. Boat and ship-building. 

Country craft made entirely of wood play a very important 
part in the coastal and riverain trade of India, and various species 
are used in their construction. 

Timber used in all small boats and larger ships is subjected to 
very great strains, and is often employed under circumstances 
which tax its durability to the utmost. For this reason any timber 
used for ship and boat-building should be strong, elastic, durable 
and free from defects. 
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TEAK is the best ship-building timber in the world, due to its 
relatively small co-efficient of expansion and contraction and to 
its durability: It is practically the only timber used by admiralties 
for naval work, and the best teak of Burma, known as Admiralty ’’ 
teak is still exported to Great Britain for the use of the navy and 
other government marine departments. 

European oak is also a good ship-building timber, but it con* 
tains tannic acid which corrodes iron. Teak also corrodes iron to 
a certain extent, and modern fastenings are nowadays generally 
made of yellow metal or galvanized iron which do not corrode. 

In India, the timbers mentioned below are among the most 
common boat-building and shipwright woods. 

(a) FOR THE HULLS OF BOATS (other than dugouts) the 
following timbers are used extensively : — 

Acacia arabica . . . Much used in North and West India for 

all parts. 

Acacia catechu . . . For keels and knees. 

Artocarpus hirsuta . . Much valued in South India for boat- 

building. 

Ccdophyllum mophylltm . Commonly used in South India. 

Dalbergia latiJoUa . . Strong and good for knees. 

Dalbergia sissoo • . , Largely used for knees and frames, 

Dipterocarpus turbinatus . Commonly used in Chittagong and 

Burma. 

Meritiera minor . . . , The most used boat-building wood in 

Fast India. 

Hopea species . . . Very strong and durable. Hopea parvi* 

flora is a favourite boat timber in 
Travancore. 

Lagerstroemia lanceolata . One of the chief boat-building woods of 

South Ladia. 

Mangifera indica . . Very good for side planking. 

Pterccarpus dalbergioides . Strong and durable. 

Shorea spp. . . , Very strong and durable. 

Thespesia populnea . . A favoxarite wood for ribs and knees. 

Xylia species . - , Very hard and good for keels. 

(b) For use as MASTS AND SPARS the timber must be long, 
straight, strong, elastic and not too heavy. The best 
examples are 

Ocdophyllum tomentosim . , The poonspar tree of South India. 
Calophyllum mophylltm . An excellent spar wood. 

Ocdrus deodara . . . Commonly used in North India. 

Camarina eguiaetifoUa . . Used on the Bombay side* 

Lagerstroemia lanceolata . Popular on the West Coast. 
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> {c) Woods for OARS AND HELMS should be straight-grained 
strong, elastic and light, and the following timbers have been 
found to be good for this purpose : — 


Camarina equieetifoUa . 
Cedrus deodara • 
JDipterocarptis sp. 


Cfrewia sp. . 


Fintts species 


Fodocarpus sp. , 


Used in districts where it is grown, 

A good light oar wood. 

A good light oar wood. 

Used largely for oars in Western coun- 
tries. 

Considered best by the Ordnance 
Department for strong oars. 

Makes good oars. 

Used for the lighter types of oar, but not 
strong* enough for heavy oars. 

Proved very suitable for boat hooks. 


■ id) RAFTS AND LIFE SAVING APPARATUS— 

* 

The best wood for these purposes is balsa {Ochroma sp.), a very 
light tropical American wood. It weighs only 8-10 lbs. per 
c. ft. The supply is however limited, and bakota [ETidoapermum 
malaccense) from the Andamans makes a fair substitute. , It is 
heavier than balsa, but it is still a very light wood and it does not 
absorb water so quickly and readily as balsa. 


c{e) DUGOUTS- 

The following woods are amongst those used for dugouts in 
different parts of India : — 

Bombax mahbaric'um (good if kept submerged when not in 
use), Duabanga sonnemtioides^ Omelina arborea, Mangi- 
fera indica, Tetrameles nudiflora and Trewia nudifiom 
(good in salt water). 


VI. Bobbins. 

Many Indian woods have been tried for bobbin manufacture 
to replace imported birch and beech, but the only wood which has 
found an extensive use for the purpose is haldu {Adina cordifolia). 
It is a suitable wood for most types of bobbin if properly seasoned, 
but it is slightly more brittle than beech. There are, of course, 
numerous articles classed under the general term bobbins 
'These include such objects as slubbing tubes, skewers, rover tubes, 
pirns of various kinds, and reels for cotton and other textile yams. 
iSome of the Indian woods in addition to haldu now being used 
for bobbins of various kinds are kaim {Mitragyna ^rvifolia). 
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kuthan or haumng {Hymenodictyon excelsum) kanju ('HolbptUea” 
integrifoUa), and Jceaora {Sonnemtia apetala). Pearwood is also- 
used for handmade pirns and reels in Amritsar. 

Other species considered suitable for different types of bobbins 
are dudhi {WrigMia tinctoria and W. tomentosa), Jioom (Sctccope- 
talum tomentosum), Tcura (Holarrhena antidyeenterica)^ jhingan 
{Lannea grandis), mulberry (Morus alba and M, indica), kadam 
{Anthocephalus cadamba), birch {Betula cylindrostachys), Amoom 
species, gamari {Omelina arborea), chickrassy (Chukrasia tabidaris),. 
Zanthoxylum species, satinwood (Chloroxylon swietenia)^ banati 
{Lophopetalum wigMianum) and Indian poplar {Populus euphratica). 
Mallotus phiUppinensis, Morwda tinctoria, Gardenia lucida and 
Fongamia glabra are also suggested for cotton reels. Salai {Boswel- 
lia serrata) is also worth trying, as this wood is available in very 
large quantities and at a fairly low price. Many of the smaller 
types of imported bobbins are made from branch-wood or from 
young poles, and, in order to be ^ble to compete with the imported 
article, it should be possible to find suitable woods among species ^ 
which grow to a small size only, or the branch wood and young pole 
stock of the more valuable species. 

Vn. Boot lasts and shoe heels. 

There is a considerable demand in India for boot and shoe 
lasts, and recently the demand for shoe heels, and especially ladies’* 
shoe heels, has grown enormously. 

Por BOOT AND SHOE LASTS, a tough wood which is not too - 
hard is required. In addition, the wood must be able to stand repeated 
nailing. This last quality is not common and there are not many 
woods which can stand up to the repeated nailing required for a 
boot or shoe last. Sissoo {Dalhergia sissoo), jhingan Lannea 
grandis), Gardenia species, her {Zizyphus jujuba) FolyaltMa cera- 
soides), kaim {Mitragyna parmfoUa), gamari {Omelina arborea), 
Ehretia laevis, jarul {Lagerstroemia fios-reginae) and Acer spp. are 
considered suitable for this purpose. Sissoo is the most popular* 
wood for boot and shoe lasts in North India. 

Por SHOE HEELS, mango has been found very satisfactory. 
Other timbers suggested are kaim {Mitragyna parvifoUa), kanju 
(JBfoloptelea integr^oUa), Gardenia species, nimi chambeli {Milling- 
tmia hartemis) and Kydia calycina. Haldu is used but it is not 
ideal, as it is liable to crack and chip off during nailing, and is 
rather brittle for tall heels. Other species which might be tried 
for shoe heels are WrigMia species, Indian poplar {Fopulus euphra^ 
HolarThena cmtidysenterica, salai {Boswellia serrata) and jhip* 
grandis). ‘ 
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VIII. Brashes* 

The term brushes comprises a very large variety of articles,.^ 
ranging from ornamental hair brushes, through numerous types of^ 
utility brooms, horse brushes and scrubbing brushes down to the 
simple shaving brush used in such large quantities by British troops. 

For ornamental hair-brush backs, such woods as ebony {Diosjpy- 
ros ebenvm and Dioapyros melanoxylon), satinwood {Chloroxylon 
swietenia), rosewod (Dalbergia latifolia), sissoo (JDalhergia sissoo),. 
Andaman padauk (Pterocarp'us dalbergioides) and chickrassy 
{ChuJcmsia tahidaris) are used. For cheaper utility types of toilet- 
brushes, such timbers as haldu (Advna cordifolia), toon {Ctdrela 
toona) mango {Mangifem indica) and kuthan {Hymmodictyon 
excelsum) are used. For general utility brushes, nimi ckamheli 
{MilUngtonia hortensis) has been fcund superior to all other Indian 
woods, , It works easily and well, retains its clean colour, and gives 
no trouble in seasoning. The next best species for general utility 
work are kuthan (Eymenodictyon excelsum), mango, kaim {Mitragy-^ 
na parvifolia) and kanju {Holoptelea integrifolia). For shaving 
brush handles, kaim is said to be the best. 

IX. Cart and carriage building. 

The various parts of a cart or carriage are subjected to different 
kinds of stresses and strains, and require different qualities of wood 
for real ejfHciency. In. actual practice, however, the most suitable 
and easily available local wood is used for country cart-making,, 
irrespective of whether it is really suitable for the various parts 
of the vehicle. 

The main parts of a cart are the framework, the hub, the axle,, 
the w’heels, and the shafts or pole. 

For the FRAMEWORK, the following w^oods are examples of the 
type of W' ood most suitable for the purpose : Ougeima dalbergioides^ 
Dalbergia sissoo, Dipterccarpus species, Dysoxylum malaharicumy 
Eugenia jambolana, Lagerstroemia species and Terminalia bialatar 
all of w^hich are moderately strong but not too heavy. 

The HUB of a wheel has to bear great strain and must be hard, 
and tough. Some woods commonly used are Ougeinia dalber- 
gioides, Acacia arabica, Acacia catechu, Hardwichia binata, Shorea 
robusta, Mesua ferrea, Schleichera trijuga, Chloroxylon swieteniar 
Hopea parvifiora and Eeritiera minor. The same woods are more 
often than not used for the AXLES also. 

Wood for SPOKES must be straight-grained, strong and elastic.. 
The best are Dalbergia sissoo, Dalbergia latifoha, Grewia tiliae-- 
folia and Pterocdrpus marsupiu/m. Other woods such as Acacia 
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•arabica, Heritiera minors Anogeissus latifoUa and Shorea robnsta, 
Diospyros species and Hardmckia binata are also frequently used. 

FELLOES are subjected to much crushing and alternations 
•of wetting and drying, and must be hard, strong, elastic and durable. 
Naturally curved or bent timber is better for felloes than that arti- 
ficially shaped. Sal, babul, and other plentiful woods are very 
commonly used in the United Provinces and other Provinces for 
country carts, but the best woods for the purpose are Dalbergia 
sissoo^ Dalbergia latifolia, Ptemcarpus marsupium and Grewia 
tiliaefolia. 

SHAFTS are usually made of split wood, but in carts intended 
solely for the transport of goods the shafts are often made of solid 
timber in the round. Wood for shafts should be tough, elastic, 
straight-grained and very strong. The best woods are Grewia 
species, Anogeissus species and similar very strong woods. Sal 
is very frequently used for pole work, but it is not altogether an 
ideal wood for the purpose. Many other timbers, including Arto- 
•carpus hirsuta (aini), Bridelia retusa, Hopea species, Lagerstroemia 
;species, Terminalia species, Albizzia species and Cedrus deodara^ 
are frequently used for cart and carriage building in those parts 
<of India where they are common. 

X. Construction and general joinery work. 

Constructional woods are those timbers used for superstruc* 
ijures, which includes all parts of houses and buildings, bridges and 
•similar structures not actually in contact with water or the earth. 

The demand for this type of work is naturally very large in 
India, which is a well forested country and the timber utilised in 
superstructures exceeds that of all other industries both in quantity 
and value. 

For the superstructures of permanent buildings a timber should 
•be strong and durable. If it is not naturally durable, it should 
be properly treated with a suitable preservative. Lightness is 
sometimes an asset if strength and durability are not sacrificed. 
Floor and wall planking should be non- warping and non-shrink- 
ing, and the wood for interior work and panels should be oma- 
.mental. 

Timbers answering to the above specifications are numerous 
an India, but there are three woods which stand out above all 
others as building timbers, due chiefly to their being available 
in very large quantities. These are teak, sal and deodar. They 
are all fairly strong timbers, and what is more important in India, 
where the white ant is so plentiful, they are durable timbers. In 
^addition to thesq three, the following list, though representing only 
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a few of the woods actually used for building purposes in India 
comprises some of the most commonly used structural timbers of 
India : — 

^ Abies pindrow (Himalayan silver fir). — ^Weight 33 lb. per c. ft.. 
(air-dry). The wood is white and soft, and has no distinctive smell. . 
It is easy to work and finishes smoothly. It usually has a fair 
number of knots, but it is an excellent and useful light wood of the 
I deal ’ variety which can be employed with satisfaction for alT 
internal work. It is not, however, a durable timber, and should! 
be treated with a preservative if required for external use or where* 
liable to be attacked by fungi or insects. 

Acacia ardbica (babul). — ^Weight about 52 lb. per c. ft. (air- 
dry). A very hard and fairly durable wood. Excellent for house 
posts, and for such purposes as flooring, where hardness is an asset* 
Can be ranked amongst the best of India’s naturally durable hard-* 
woods, where its special features are required. 

Adina cordifolia (haldu). — ^I?V"eight 40 lb. per c. ft. (air-dry).. 
A fine close-grained wood for internal fitments. Eor such pur- 
poses as bathroom, bakery, dairy, and kitchen fitments, it could 
not be bettered. It is a clean, pale yellow wood of fine texture 
and can be easily cleaned by washing and scrubbing. It is only 
moderately strong and is inclined to be brittle when cross-grained 
and should not be used for external work as it is not very durable.. 

Albizzia lebbek (kokko). — ^Weight 44 lb. per c. ft. A fairly 
strong and durable wood, which can be used with advantage for^ 
most structural purposes. Selected timber can also Be very hand- 
some, and for flooring, panelling, and heavy furniture it has a 
proved worth above the average. 

Albizzia odoratissima (black siris). — ^Very similar to kokko- 
but slightly heavier and harder, 

Albizzia procera (white siris). — Similar in appearance to the 
other two Albizzias, but not so heavy. It is, however, stronger 
than kokko and deserves more recognition than it has had. 

Afiocarpm species (chaplash, aini, jack and lakooch). — Weights^ 
vary between 34 and 40 lb. per c. ft. (air-dry). Good medium- 
weight woods of proved utility. Chaplash is suitable for interior 
and ornamental work. Aini has the reputation of being the best 
substitute in India for teak. It is a very durable wood and very 
easy to season. It does not warp or crack and equals teak in 
strength while being slightly lighter in weight. Jack also is a sound' 
wood and, when available, can be used with confidence for interior 
work of all descriptions. Lahooch is the heaviest of the quartet,, 
but is also the most durable and is much prized for house posts,. 
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rafters, and beams, as being highly resistant to termites and other 
insects. 

Bischofia javanica (bishop wood). — ^Weight 35-48 lb. per c. ft. 
i (air-dry). A useful structural wood for general utility purposes. 

. Somewhat weak, easily worked but durable, especially in contact 
with water. 

Calo^hyllum species (poon). — ^Weights from 41 to 48 lb. per 
- c. ft. (air-dry). The outstanding feature of these woods is .the size 
■and length of the logs obtainable. They are already w^ell-knowm 
as superb mast and spar woods, and are worth the notice of 
engineers and others who may require timbers of great length, 
combined with strength and elasticity. They should, however, be 
treated with preserWtives if used in exposed positions as they 
are subject to attack by insects and fungi. 

Cedrela toona (toon). — ^Weight 30 lb. per c. ft. (air-dry). Pro- 
; bably the most universally used ‘ bazaar ’ wood in India, owing to 
i:its wide distribution and extensive cultivation as a shade tree. 
Being cheap, light, easy to work and quickly seasoned, it lends 
itself for use in small workshops, and although not very strong or 
durable, it is an excellent wood for backings, linings, panels, doors, 
cupboards, and similar work. 

Cedrus deodara (deodar). — ^Weight 36 lb. per c. ft. (air-dry). 

* One of the three general utility woods of paramount importance 
..in India. Extremely easy to season, saw, and work to a clean 

finish. Extremely steady and durable and one of the few timbers 
which resists termites. Has a strong aromatic smell and oozes 
resin from the knots even after seasoning. It is not, therefore, a 
good wood for interior fittings and should not be used for painted 
' or polished work, but is a timber of outstanding merit for all other 
structural and building work. 

GhuTcrasia tabularis (chickrassy). — ^Weight 42 lb. per c. ft. 
. (air-dry). An excellent medium to light weight wood for internal 
.„fittmgs. Often very handsomely figured and never gives trouble 
. after seasoning. 

Dalbergia latifolia (Indian rosewood). — ^Weight 56 lb. per c. ft. 

* (air-dry). One of the finest cabinet woods that India possesses. 
Very strong and easy to work. Too good and expensive a wood 

: for house members and ordinary work but excellent for interior 
fittings and furniture. 

Dalbergia siasoo (sissoo).— Weight 60 lb. per o. ft. A well- 
..known furniture and general utility wood in North India. It is 
^ strong, elastic and reasonably durable. Can be used for all struc- 
^ tural work with , confidence, and selected wood makes exoeptioxxally 
ihkpc^ome fitments and panelling. 
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Di^terocarpus species [gurjun {Jcanyin), efig, hoUong, etc.]. — 
Weight 45 to 53 lb. per c. ft. (air-dry). The timbers in, this group 
are all typical constructional and general utility timbers. Eng is 
the heaviest and strongest, but the gurjuns are also good strong 
vj'oods, not very durable but well-suited for building purposes, for 
roofing and for flooring, especially if treated. Prices are usually 
very moderate. 

Duabanga sonneratioides (lampati). — ^Weight 28 lb. per c. ft. 
(air-dry). An excellent timber for all general purposes. Deserves 
to be better known, but supplies are limited. Does not warp or 
split or ' move ’ badly after manufacture. 

Hardwickia species (piney and anjan). — ^Piney, weight 43 lb. 
and anjan, 46-67 lb. per c. ft, (air-dry). Two excellent general 
utility woods, and most suitable for ‘ beams, rafters, and house 
posts. Anjan is very heavy and hard, but it is also very durable 
.and tough. 

Heritiera minor (sundri). — ^Weight 65 lb. per c. ft. (air-dry). 
A heavy and extremely strong, tough and durable wood, which 
•can be used with advantage for heavy constructional work, house 
posts, and suchlike work. 

Hopea species (hopea, Andaman thmgan). — ^Weights from 39-73 
lb. per c. ft. (air-dry). Excellent general utility woods. Strong, 
tough and naturally durable and eminently suitable for all struc- 
tural work. 

Lagerstroemia species (jarul, benteak, Andaman pyinma; etc.), — 
Weights usually between 40 and 50 lb. per c. ft. (air-dry). Another 
famfiy of useful utility woods. Straight-grained, strong elastic 
timbers of more than average merit. 

Mangifera indica (mango). — Weight 42 lb. per c. ft. (air-dry), 
A useful cheap constructional wood. Moderately soft, strong, easy 
to ^^ork, but not very durable unless treated. 

Mesua ferrea (mesua). — Weight 54-75 (average 60) lb. per c. ft., 
(air-dry) for Assam timber and 67 lb. per c. ft. for South Indian 
timber. An extremely hard, strong, and naturally durable wood, 
for all kinds of heavy constructional work. ^ 

Owgdnia dalbergioides (sandan). — ^Weight 55 lb. per c. ft. (air- 
dry), A very sound tough and elastic wood which deserves every 
attention. 

Picea morinda (spruce).— Weight 29 lb. per c. ft. (air-dry). 
An excellent substitute for " deal Not naturally durable, but 
-comparatively strong and very suitable for internal work. 



Pinus longifolia (chir). — Weight about 35 lb, per o. ft. (air- 
dry). A well-known pine wood which, next to deodar, is used 
more than any other wood in North India. Is not durable, but 
can be treated easily. An excellent aU-round cheap * deal ’ timber 
for internal fittings, matchboarding and similar work. 

Pinus excelsa (blue pme). — Weight 32 lb. per c. ft. (air-dry).. 
A slightly superior wood to chir, and eminently suited for ah typea 
of work for which European and American ‘ deal ’ woods are used. 

Pterocarpus species (Andaman and Burma padauk, bijasal,. 
etc.). — ^Weights between 45 and 54 lb. per c. ft. (air-dry). This 
family comprises some of India’s most valuable woods. They are 
all very steady,^ strong, durable, and handsome woods and are un- 
surpassed for high class constructional or ornamental work. 

Shorea species (sal, thitya, makai). — ^Weights vary from 37 lb. 
per o. ft. for makai {Shorea assamica), to 65 lb. per c. ft, for thitya 
{Slwrea obtusa). Sal {Shorea rohusta) is about 50 to 56 lb. per c. ft. 
(air-dry), and is probably the best-known and most used w’'ood in 
Central and East India. It is naturally durable, and the heart- 
wood resists termites for many years. Thitya is harder and heavier 
than sal and just as durable. Makai is a much lighter timber and 
more suitable for interior w^ork. 

Tectona gmndis (teak).— Weight 38 to 43 lb. per c. ft. (air-dry). 
Burma and Malabar teak is usually fairly straight-grained and of 
even texture and colour. Central Indian teak is often well-marked 
with dark streaks and veining, and although more handsome, iS' 
weaker than teak from Burma and Malabar. They are all equalh^ 
durable. 

Terminalia species (laurel, kindal, white chuglam, badam,. 
hoUock, etc.). — ^Weights vary between 39 lb. per c. ft. for bollock 
and badam and 53 lb. per c. ft. for laurel. The Terminalia family 
comprises several common and useful woods, most of which make 
excellent structural timbers. Their chief defect is a tendency to* 
crack and split, but their availability will always ensure their 
continued use in the districts where they are found. 

Xylia species {pyinhado and irul). — ^Weights 57 and 52 lb. per 
c. ft. (air-dry) respectively. Pyinhado is the Burma species and 
irul the South India species. Both are excellent hardwoods for 
general utility work. Pyinhado is naturally very durable, and irul 
only slightly less so. They are both extremely , strong tough 
woods, but are on the hard side for sawing and working unless 
green. 

Bridges, 

Timbep for bridge construction must be very strong arid durcdd^y 
bein^ subjected to great strains when heavy traffic passes over the 



197 


bridgOj 3tnd exposed, ■fco aJl Trinda of wftfl+Tiiar t-p 4 -u u i- 

IS also voodenf the timbered mn«t >1 s!,' bndge surface 

to continual wear and tear. * ^ ^ ^ 

the aboTO hS^Se :— timbers weight for weight in 


Acacia arahica ■ . , 

H5 90 

Cedrus deodara . . 

w 75 *75 

Datbergiaepeews ... 120 90 85 

IHpteroearpua species . . iqS 105 HO 

Bopeaodorata ... iak 

105 105 95 

Mesuaferrea ... iok 

* 140 145 

Pterocarpus species . . hk 

^ , 115 120 105 

Shorea epeci^. . . .139 

FermincOia tometOosa . . 120 100 100 

XyUadol<a»iformi 3 ... 139 130 , 

The percentage figures given above should not be taten as evaefc 
m e^s where a number of species are included to oSe ?aSlT2 
arft ^ Dipterocarp'iis species in which there 

Thewfs^Z^^ i stren^to. 

g s given are an average for all species tested in the family 


Acacia arabica , ^ 

Albiazia species 
Hepm species 
Meanaferrea 
Pterocarpua moycrocafpuo 
Shorea species , , 

TerminaMa tommtoaa 
Xylia species 


Hardness 
(Teak== 100)^ 

. 180 

115 

. 160 

185 

. 200 

. 180 

« 130 

. 180 
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Other superstructures. 

For other superstructural work such as derricks, scaffoldings, 
jetties, etc., all the timbers mentioned under ‘ Bridges * are excellent 
where great strength and durability are required, while most of 
those mentioned under ‘ Buildings ’ are also suitable except where 
durability is lacking (if durabflity is required). Non-durability 
can, however, be removed by treating the timber with a good pre- 
servative. It is preferable to treat and use timber in the round for 
such purposes, as round timber is stronger than squared timber 
and sapwood is more easy to treat than heartwood. 

XI. Cooperage. 

Cooperage or barrel-making consists of two types, ‘Hight 
cooperage”, i,e,, barrels used for liquids, and ‘‘loose or slack 
cooperage ” used for dry goods like cement. 

The oaks {Quercus dilatata and Quercus semecarpifoUa), dhaman 
{Orewia tiliaefolia and Orewia vestita)^ and sandan {Ougeinia dah 
bergioides) have been found suitable for tight cooperage, for beer 
and liquor casks. Semul, gamari {Gmelim arhorea) and baing 
{Tetrameles nudiflora) are good for oil casks. For slack cooperage, 
mango, spruce, salai, kuthan, Odina wodier, Saccopetalum tomen- 
tosum, semul, and baing have aU been used. Salai has been found 
to be good for cement barrels and is used for wire nail kegs in 
Tatanagar (Bihar). Black siris has been used for cement barrels 
in Madras and the Central Provinces, and Sterculia urens and Mitra- 
gyua parvifolia (kaim) have also been used for this purpose. 

Spruce is used for rosin casks at Jallo and has been proved 
excellent for the purpose. Fir has also been used with success. 
Mango is used at Clutterbuckganj for the same purpose. 

Dysoxylum malabaricum (white cedar) is used for oil casks and 
vats on the West Coast, and Artocarpus hirsuta (aini) and Lager^ 
stroemia lanceolata are other good tight cooperage woods. Teak 
is used in Burma as the best cask wood for liquors, where the odour 
of the wood is not objectionable. 

Deodar and sal are used for liquor storage vats, and kail and 
teak are used for fermentation vats. 

Teak id an excellent wood for dyeing vats in cotton mills, and 
has been reported on as better than the woods used in imported 
vats. Mango casks are used fairly extensively for the transports^ 
tion of molasses. - 
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XU. Electric transmission polos* 

The qualities necessary to make a good pole are that it should 
be straight, i.e,, mthout crooks and bends, that it should not split 
or crack excessively, and that it should have the required strength 
for the work it has to do. As electric transmission poles are usuaEy 
of round timber in its natural state, that is to say with the sap- 
wood intact or only slightly trimmed, proper preservative treat- 
ment is essential. It is preferable, therefore, to use, whenever 
possible, a wood that absorbs preservative readily and one in which 
complete penetration is possible. A pole of durable heartwood 
from which the sapwood has been trimmed, e.gr., sal, can be used, 
but generally speaking a properly and ef&ciently treated pole is 
preferable to an untreated pole. Insujfi&cient treatment is highly 
dangerous and usually results in the early failure of the poles from 
decay or termite attack. All cracks are inlets to the interior of 
the pole., and unless there is a large core of durable heartwood or 
the whole pole is properly impregnated throughout with preserva- 
tive, failure usually occurs within a very short time. 

The woods so far used in India or suggested for use as electrical 
transmission poles are : — 

Pinus longifolia (chir). — One of the straightest and best poles 
so far found in India, Unfortunately, difficulties of extraction 
make its extentive use improbable. Must be well treated through- 
out. 

Shorea /rohusta (sal). — ^Reasonably straight poles for country 
lines are readily obtainable. A good, strong pole. Sapwood 
very perishable and must be completely treated. Mature heart- 
wood poles can be used irntreated if all sapwood is trimmed 

Poecihneuwn indicum* — A good straight pole used in South 
India. Rather liable to excessive cracking. Must be treated 
throughout,. 

Mopea pamjlora, — ^A good strong pole. 

Pinus insignis. — A good straight pine pole avaflable only from 
the Kodaikanal plantations, Madras. Must be treated throughout. 

Tectona grandis (teak). — Good straight teak poles are available 
in some parts of India. As they are mostly of sapwood, they must 

well treated with a preservative. 

BeriUera spp.'^^sundri). — Availlable in Bengal but not in very 
lengths. 

Comanna egms^ifoUa. — ^Good straight poles are available from 
•some of the coa^l plantations in Bombay, Madras and Orissa. 
A strong wood, hut one which is reputed to be very liable to split 
hadly. Mtost bettreated. 



200 


Bruguiera gymnorhiza, — A, mangrove species, found in the 
Andamans and Sunderbans. Strong and obtainable in good lengths. 

Other species which might be suitable for the purpose include 
Teminalia tomentosa (laurel), Calophyllum species (poon), Lager^ 
stroemia lanceolata (benteak), PolyaltMa simiarum, Cleistanthua 
coUinus, Lagerstroemia parviflora (lendi), Anogeisms latifolia (axle- 
wood), Mesua ferrea (nahor), Cedrus deodara (deodar), Pinus excelsa 
(kail) and possibly palmyra pahn, if obtainable in suitable sizes. 
The last named has approximately the same strength as sal and 
treats readily. It is not durable untreated. Deodar is already 
used extensively in Kashmir for electric transmission and telegraph 
lines. 


Xni. Engraving and printing blocks. 

Up tm a few years ago, imported boxwood and birch were the most 
popular woods in India for engraving and printing blocks. Efforts 
were made to find Indian substitutes for these timbers, and binga 
{Mitragyna diversifolia), kaim {Mitragyna parvifolia) and chooi 
{Sageraea elliptica) were tested and found to be very suitable for 
the purpose. Sandalwood (Sardalum album) is also a very good 
wood for engraving work. Other substitutes are Gardenia species, 
Eandia dumetorum and Olea ferruginea, while for some classes of 
work WrigMia tinctoria, Holarrhena ardidysenterica and Canthium 
didymum would be very suitable. Babul {Acacia arahica) is also 
the type of wood which would do for this kind of work, and it is 
as a matter of fact already being used successfully for the carved 
discs used for stamping coloured patterios on cloth. 

Sissoo in North India and rosewood in South India are the most 
popular woods for calico printing blocks. Sissoo is considered 
to be excellent for the purpose. Toon and teak are also some- 
times used. Tamarindua indica is also said to be good for printing 
by the Indian method. 

XIV. iloor blocks (parquet). 

Wood block flooring is of two kinds, the ornamental house 
floors known as parquet ” and the utility type of wood block 
floors used in factories and storehouses. 

Eor the former, an ornamental wood is desirable. In addition, 
hardness and retention of shape are important. The best Indian 
woods for the purpose are teak and Andaman padauk. Burma 
padauk is possibly the best parquet floor wood in the world on 
account of its steadiness and hardness. A Burma padauk parquet 

t |)or at Dehra Dun is in a perfect state after 15 years. Teak and 
hdaman padauk are just as good as Burma padauk except that 
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the latter is harder. Other good woods for parquet floors are irul 
{Xylia xylocarpa), babul {Acacia arabica), gurjan {Dipterocarpus 
species), black sixis {Albizzia odomtissima), chickrassy {Ohnkrasia 
tahularis)^ sissoo {Dalbergia sissoo), anjan (Hardwickia biriata), 
jarul (Lagerstroemia Jios-reginae), and laurel {Termimlia tomentosa) 
if well seasoned. 

For utility floor blocks any reasonably hard tough timber will 
serve. If there is likelihood of white ant attack the blocks should 
be well treated with a good preservative. Floors of the utility 
type are usually laid with the cross-grain of the wood uppermost. 
This gives a better wearing surface than when blocks are laid with 
the side grain uppermost. In addition to the hardwoods, treated 
chir pine and treated blue pine (kail) make excellent utility floor 
blocks. 

xy. Furniture, cabinet making and panelling. 

For high class furniture, cabinet-making and decorative panel 
work, there are several very ornamental and excellent woods in 
India. The chief characteristics required for these uses are non- 
liability to crack and split, retention of shape, ease of working, and 
good colour, figure and grain. The following timbers are amongst 
those most commonly used and recommended for the purpose 

Albizzia species (kokko, siris, etc.). — Good steady brown woods 
with a golden sheen. 

Cedrela toona (toon). — light weight reddish wood, commonly 
used for furniture and carved work, 

Chukrasia tabularis (chikrassy). — light brown wood, often 
highly figured, 

Chloroxyhn swietenia (satin wood). 

Dalbergia latifolia (rosewood). — One of India's best furniture 
woods, 

Dalbergia sissoo (sissoo). — An excellent rich brown furniture 
wood. Excellent for veneered work, and carving. 

Jughm regia (walnut).— A well known furniture wood in 
common use in Kashmir. A good carving wood. 

Ph>ehe species (bonsum).— Light weight furniture woods. 
Usually very steady, 

Pterocarpus dalbergioides (Andaman padauk).— A well-known 
steady red-coloured cabinet wood. 
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Pterocar^pus marsupkim. — K popular furniture wood in South 
India. 

Swietenia macrophylla (mahogany). — A well known and very 
steady cabinet wood, but only limited supplies available 
from Madras and planted trees elsewhere. 

Tectona grandis (teak)l — Central Indian and Bombay teak 
often have a very handsome grain figure. Burma and 
South Indian teaks are usually not so ornamental. 

Terminalia bialata (silvergrey). — A handsome light-coloured 
wood with greyish markings. Apt to develop surface, 
cracks in dry hot localities. 

TermiTialia tomentoaa (laurel). — ^Dark-coloured figured laurel 
is undoubtedly one of India’s most handsome cabinet 
woods, but it requires careful and thorough seasoning. 

For the cheaper types of utility furniture made in India, many 
timbers are used. Amongst the most common the following may 
be mentioned : — 

Chir pine, kail, deodar, spruce, fir, cypress, haldu, jack, chap- 
lash, aini, mulberry, vellapiney, poon, ^rjan, jarul, mango, 
nim, dhup, white chuglam, gamari, white cedar {Dysoxylum 
malaharicum), Hardwickia pinnata and horse chestnut. 

For CAMP FURNITURE for which strength and lightness are 
required,' the following are suitable : — 

Zanthoxylum rhetsa. — Camp beds and chairs. 

Dysoxylum malaharicum. 

Atalantia monophylla. 

Morua species (mulberry). — ^The best wood for camp beds and 
chairs. 

Bei/ula alnoides (birch). 

Lagerstroemm hypoleuca, 

Albizzia ^rocera.^ — Camp%beds and chairs. 

Gupresaus torulosa (cypress). — ^Tables, washstands, etc. 

Phoebe species (bonsum). — ^Tables, washstands, etc. 

Imported camp furniture is usually made of ash or birch. 
There are very few Indian woods (if any) which have the same shook 
resisting qualities as ash for an equivalent weight. Mulberry is 
probably the best Indian substitute, but evqn this wood falls below 
ash in shock resistance. 
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XVI. Marine piles and harbour work. 

For this work, resistance to the teredo and other marine orga- 
nisms is the most important quality, but so far no Indian wood, 
nor, as a matter of fact, any wood in any country, has been found 
to be completely immune against marine borers in all waters. 
Teak, pyiiiado, and Andaman pyinma [Lagerstroemia hypoleuca) 
are resistant for a time in some waters, but even these woods cannot 
hold out for long against the persistent attacks of the teredo in 
certain harbours. Greenheart at one time had the reputation of 
being immune to teredo attack in India because it had lasted well 
in some foreign waters, but this idea has now been exploded. It 
is no more immune than some Indian woods, neither are the Austra- 
lian timbers jarrah and karri. Artocarpus gcmieziam has the repu- 
tation of being immune to teredo attack in the Andamans but it is 
not known how it will prosper in other waters. 

Treatment with creosote prolongs the life of marine structures 
for some years. Pressure treatment is the best, but an open tank 
treatment is not without value, provided the end and side penetra- 
tion is at least f'' to 1% A, brush treatment is of little value. 
Wood pressure-treated with fairly high concentrations of Ascu 
wood preservative has also done extremely well in most Indian 
harbours, and so far as the experiments in this direction have gone, 
the indications are that wood well treated with Ascu will resist the 
ravages of teredo for a good number of years, and is superior for 
this purpose to wood treated with creosote. Two engineers in 
charge of Indian ports have expressed the opinion that Ascu treat- 
ed wood appears to be the most satisfactory material so % found 
for use in the ports in question. 

XVn. Match splints and boxes. 

Practically the whole of the Indian demand for matches is met 
by match factories in India. But, as India does not possess easily 
available timbers which are suitable for making jSrst class match 
splints comparable with European aspen splints, many factories, 
especially those near sea ports, use imported timber for their best 
quality splints and Indian woods for the boxes and lower grade 
splints. A good match wood for splint manufacture must be soft, 
straight-grained, white and cheap. It must also be capable of 
absorbing paraifin. and must not glow after burning. Unfortu- 
nately the majority of the cheaper Indian white woods have inter- 
locked grain and crooked or spiral growth,- 

On the other hand, India possesses many woods which are 
suitable for box making and low quality splints. ■ ’ 
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Bomhax malaharicum (semul) is one of the most univv^'sally 
used timbers for match box manufacture. It is also used for 
splints, but semul splints are of rather a poor quality. 

The following are some of the chief species used in India for 
splint manufacture, but they make at best only second quality 
splints. AnthocephaluLs cadamba (kadam), CaTiarium species (dhup), 
Endospermum malaccense (bakota), Eymenodictyon excelsum (kuth- 
an), Sterculia campanula^ (papita), Swintonia floribuTida (civit), 
Trewia nvdiflora (gutel), Valeria indica (vellapiney), Tetramdes 
nudifiora (maina), Evodia roxburghtarui (known as Malabar aspen), 
Populvs nigra (poplar) and Salix (willow) species in ‘Kashmir, 
JSideroxyhn hngepetiolatum (lambapatti), Symplocos species, Ailan* 
thus species, Spondias mangifera, Excaecaria ogdRocha (geon or 
gengwa) and AUtonia scholaris. 

For further information on this subject readers should refer 
to the List of Indian Woods Tested for Match Manufacture ”, 
published by the Forest Research Institute, Dehra Dun. 

XVUI. Mathematical instruments. 

The better class of mathematical instruments such as set- 
squares, rulers, etc., are usually made of boxwood, walnut (Juglans 
regia) and horse chestnut {Aeaculus indica)^ but cheaper instru- 
ments intended for school use are often seen made of haldu, toon, 
dudhi {JSolarrhena antidysenterica) gardenia, kanju and Prunus 
species and other local woods. Fir and spruce are largely used 
in the Punjab for cheaper variety of foot rules. Mulli^m {Zan^ 
thoxylum rhetsa) and haldu are used for the same purpose on the 
Malabsfl: coast. Kail and cypress make good drawing boards and 
plane tables. Gamari (Qmelina arborea), kuthan {Eymenodictyon 
excelsum) and nimichambeli (MilUngtonia hortensis) are also good 
for this type of work. 

Other woods suggested for different types of mathematical 
instruments and rulers are Cdhphyllum tomeptosum, Wrightia 
tinctoria, mango and kaim {Mitragyna parvifolia). Boxwood 
{Buayus sempervirens) is, of course, the finest wood for the purpose 
but it is difficult and costly to extract. As substitutes for boxwood 
may be mentioned, Atalantia monophylla. Gardenia htifoUa^ 
Randia dumetorum and Parrotia ja^uemcmtiana. 

For set-square and ruler edgings, good quality hardwoods 
such as rosewood, sissoo, and ebony are most frequently used* 

XIX. Mine work and pit props* , 

For mine framewcffks and pit props good durability is a veay 
necessary requirement, but one which is only too frequently 
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ignored. Strength is also a necessary factor, and in the case of pit 
props compression parallel to the grain is of importance, to enable 
the timber to stand up to the enormous pressure exerted by the 
weight of earth it supports. Timbers commonly used are Shorea 
robusta (sal), Heritiera minor (sundri), Terminalia tomentosa 
(laurel), Diospyros melanoxylon (tendu), Hopea parvifiora (iru- 
bogam), Anogemus latifolia (axlewood), Acacia arabica (babul), 
^Orewia tiliaefolia (dhaman), Terminalia arjuna (arjun), Xylia 
xyhcarpa (irul) and Gmelina arborea (gamari). Many other timbers 
are suitable, but, if used in the round or inclusive of sapwood, 
preservative treatment should be insisted on. 

XX. Motor lorry and bus bodies. 

The demand for wood for motor lorry and motor bus bodies 
has been on the increase in India for some years now. There is 
.a specially large demand for military lorry bodies, and the following 
timbers have been approved by the army authorities for mechani- 
ically propelled vehicles : — 

# 

Floor and side planks. 

Deodar, cypress, kail, chir, teak (Burma and Malabar), poon, 
•chaplash, aini, gamari, white cedar, white bombway and Andaman 
pyinma. 


Runners, bolsters and windscreen frames, 

Sissoo, rosewood, Burma padauk, Andaman padauk, bijasal 
teak (Burma and Malabar), sal, benteak, thingan, aini and dhaman. 


Hoopsticks for hoods and tilt covers. 

Mulberry, dhaman, sissoo, rosewood, teak, benteak, bijasal, 
Burma padauk, Andaman padauk and Andaman pinma. 

There are of course many other Indian woods which are suit- 
iable for lorry body building, but the above lists are fairly repre- 
‘sentative and comprehensive. It is very necessary to use well- 
masoned wood for all motor lorry and bus bodies. Apart from 
wear and tear, especially round bolt and screw holes, there is danger 
from rot at alt joints and bolt holes where water is inclined to lodge. 
Painting such places with 2 coats of hot creosote or a preservative 
of the SoUgnum or Creosant type helps considerably in reducing 
moh hazards. 
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XXI. Musical instruments. 

For sounding boards and bodies of stringed instruments^ a 
regular and even structure is required. In Western countries 
the timbers used are usually evengrown conifers. In India, many 
woods are used for making such instruments as tom-toms, 
sitarSj violins, etc., teak, toon, sissoo, mulberry and haldu being- 
amongst the commonest. Cara^ moluccemis has been found 
to be good for gramophone and wireless cabinets. Oak and teak 
are used for organ bodies, and spruce and kail for reed boards 
and sound boards. For violins, spruce, kail and chir pine are 
used for the bodies, maple for the bridges, teak and ebony for the 
keys, and sundri for the bows. 

For sitars, teak is used for the long neck, and deodar or sissoo 
for the keys. 

For banjos, teak is most commonly used. 

¥ot drums, Indian ash, mulberry, sissoo, bijasal and siris are- 
used. 


XXn. Packing cases and boxes. ^ 

Woods for these purposes must be light, easily worked and cheap.. 
They must have good nail-holding power and should preferably 
be of a whitish colour. For general purposes there is a fairly 
wide choice of species ; but for special boxes such as those for 
packing tea, butter and other foodstuffs, the wood should be free 
from any objectionable odour, which might taint the contents of 
the box, and for this reason timbers like teak, deodar, etc., are 
no value. 

Tea is now generally packed in plywood chests, which are strong, 
light and cheap. Rough packing cases are often made out of 
the large dealwood cases received from Europe. Dealwood is 
also imported in fairly large quantities. The foUowing are some of 
the commonest Indian woods used for packing cases and boxes : — 
semul, mango, toon, chaplash, salai, kanju, chaihp, dhup, gutel, 
kuthan {Hymenodictyon ezcelsum), kadam, lampati {Duabanga 
sonneratioides), civit {Swintonia Jioribunda), gokul {Ailanthms 
grandis), mafha (Tetrameles nvdiflora)^ PolyaUhia fragran$, Lopho-> 
petalum wightianum, {VaUriaindim}, AUtoniaschoh^riSr 

white cedar {Dysozylum malabaricum), Kydia calyciim, ETmocarpus 
species, Termiimlia chehula, Spondias magnifera, Sterculm i^ecies, 
and the conifers spruce, fir, chir and kail. 

The Andamans are rich in useful box woods such as dhup^ 
lambapatti white- chuglam, didu, papita and parishia, but most 
pf these are in good demand for match manufacture. 
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Cigar boxes are made in South India of Cedrela toona^ Melia 
azedarach and Melia composita. 

Terminalia chehula is a popular wood in South India for cofFee* 
boxes, while poplar {Populus sp.) is much sought after in North 
India for fruit crates and grape boxes. Swintmia florihunda 
(civit) is used by the Burma Oil Coy. for kerosine oil cases and is- 
considered very satisfactory. Lagerstroemia parviflora (lendi) and 
Terminalia hehrica are also considered good where a strong box. 
is required. 


XXm. Pencils and pen-holders. 

Pencils. — ^Efforts hare been made on several occasions to find 
a really first class pencil wood in India. So far, the only woods^ 
which have proved to be of the right quality for this work are- 
the Indian junipers {Juniperus macropoda and Juniperus reourva)- 
Other woods are used in India for pencil making, but the quality 
of the pencils is not up to that of pencils made of true Ameri^n 
pencil cedar {Juniperus virginiana), or the Afincan pencil cedar 
{Juniperus procera) the wood mostly used in India for good quality 
pencils. 

Amongst the timbers used in India for pencil making may be* 
mentioned cypress, blue pine or kail, kuthan (Eymenod^ctym 
excelsum, semul, toon, Kydia calycina, Salix tetrasper'^y MeUa 
composita, Carapa obovata, Bisclwjui javanica, Mastixia arboreay 
Eheocarpus tuberculatus and Eoligama amoUiana. The last 3- 
are used in Madras for pencil making, and are reported 
good for the purpose. Gardpa, ohovata is used by a large Calcutta 
pencil factory and they find it quite satisfactory but somewhat hard^ 
Penholders do not require any special 
of wood, other than an even fine texture and straight ^^in. 
the v'oods mentioned above for pencils are suitable, while other 
timbers such as haldu, gardenia, gamari, kaim, EoUrrhem ana 
Wrightia species are known to make good pen-holders, opruce* 
and fir are also used in North India for cheap pen-holders. 

A good recipe for softening woods for pencil manufacture i& 
as follows Treat the slats in a | per cent solution of KUIl, 
NaOH or NaHCOs, in a retort or cyHnder. First apply a vacuum,, 
and after filHng the retort with one of the above chemicals, apply 
a pressure of 10 lbs* per sq. in. for about one hour. After trea - 
ment the wood should be air dried. 

XXXIV. Kcker arms. 

Picker arms used in Indian textile mills are mostly made 
imported hickory, but there is no reason why Indian woods shouki 
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not be used for this purpose. Benteak, mulberry, sandan, dhaman» 
©undri and axle-wood have all been tried commercially and found 
•suitable for this purpose. Other timbers considered suitable are 
babul, hoom {Saccopetalum tomentosum)^ laurel, her {Zizyphus 
jujuba), BauMnia retusa, Hopea parviflora, Mesua ferrea and the 
white wood of tendu (JDiospyros melanoxykm and D. tomentosa), 
Sundri (mentioned above) has been reported on as suitable but dis- 
tinctly on the heavy side. Axle-wood is said to give very good 
service but is also rather heavy and extra power is required to 
overcome the initial load. 

XXV. Picture framing. 

No very special qualities are required for picture framing, so 
long as the wood used is weir seasoned and not liable to warp. 
There are two distinct types of picture framing, one in which the 
wood is used in its natural state, either polished or waxed, and the 
other in, which the framing is painted or covered with a plaster 
composition which is moulded to the form required and covered 
with guilt or other colouring mediums. 

For the former type of framing, any steady ornamental wood 
is suitable, the most commonly used being teak, sissoo, rosewood, 
ebony, bijasal and haldu. The latter stained black makes an ex- 
cellent substitute for ebony. 

For cheaper frames, in plain moulded form or painted, light 
conifer woods such as fir and spruce are the best. Amongst the 
hardwoods, timbers like kuthan, gutel, salai, semul and maina 
are very suitable for this type of work. 

School slate-frames can be made from a variety of woods. 
Amongst those commonly seen are Trewia nudiflora (gutel), Tetra- 
meles nvdiflora (maina), Pdlyalthia fragrans, Dysoxylum mala’- 
baricum^ Terminalia chehula, Kydia cal/ycina, Ahtonia scholaria, 
Ailanthua species, Mangifera Mica (mango), Zanthoxylum spp., 
spruce and fir. 

For moulded picture framing, almost any well seasoned light- 
weight wood is suitable. Such woods as semul, kuthan (Hymeno-^ 
dictycm cxoelmm), Kydia cal/ycirai, Ailanthus species, StercuUa urens 
and Brythrina species could be used. Spruce and fir are also ex- 
cellent for the purpose. It is however very necessary to season 
such woods well before the moulding medium is applied, otherwise 
the moisture in the wood may prevent a good and permanent 
bond between the wood and the moulding material. Composi- 
tion-covered (moulded) picture framing is not made as yet on any 
extensive scale in India, but it is an industry which might well be 
expanded in this country as the demand is fairly extensive and 
steady. 
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Plywood and laminlwards. 


coSSSy t Sff 

faot^rieTI? fed? commercial plywood 

hollock toon otav ^T"-’ rc^ewood, sissoo, mango, ioUong, 

. a. I,et„ 


Acer campbellii, 

Adina cordifoUa^ 

Alnua nepalensia, . 
Amoora canarana. 
Artocarpus hirsuta. 
Betula alnoides, 
Buchlandia populnea, 
Canarium strictum, 
Canarium euphylhim. 
Chuhraaia tcfhularis, 
Cullenia excdsa, 
Dipterocarpus alatus. 
Duahanga aonneratioides. 


Gmelina arhorea. 


MacMlus macrantha. 
Bolla^uium ellipticum* 
PJioehe hainesiana. 


Pterospermum acerifolmm^ 
Shorea aaaamica, 

Swietenia mdhcLgoni. 


TecUma grandia. 
TcrrriiTuilia bedericdn 
TetrameUa rmdifiora. 
Trewia nvdiflora. 


There are 4 firms manufacturing commercial plyis^ood in India^ 
Two of these are in Assam and they are fully occupied ma.Trmg 
tea boxes. The third is at Kallai near Calicut on the West Coast 
while the fourth is at Sitapur in the United Provinces, 

Before leaving this subject of plywood, it should be noted that 
the chief difficulty in the establishment of plywood factories in 
India has been the lack of sustained supplies of suitable woods, 
within an economic radius and in sufficient quantities to maintain. 
a modem plywood factory. The minimum requirements are in 
the neighbourhood of 4, COO tons per annum and prospective manu- 
facturers would be well advised to explore this timber , supply 
question before launching out on any plywood scheme. 

Laminhoarda. — ^Laminbcards are usually made up with cheap 
inferior woods for the cores, and better quality decorative wood 
for the faces. Such timbers as ohir pine, spruce, fir, semul, gobul 
(Ailanthm grandia)^ maina {TetrameUa nudiflora), and Kydia 
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calycina are veiy suitable for core work, while better class timbers 
©uch as teak, rosewood, Andaman padauk, sissoo, chickrassy 
.and toon make excellent face veneers. Face veneers are usually 
.sliced, and there are two firms in India now slicing veneers of 
Indian woods, one in Calcutta and the other at Sitapur in the 
United Provinces. The latter firm also has a complete up-to-date 
plant for manufacturing laminboards. There are other firms in 
India also manufacturing laminboards with hand presses, and now 
?fchat sliced veneers are available in India, this industry should 
progress rapidly. 

XXVn. Eailway carriage and wagon building. 

The qualities required of a wood to be used in railway carriage 
and wagon work are that it should be sufficiently strong and dur- 
able for the purpose in view, that it should be. free frorn bad sea- 
soning defects, and that it should be available in sufficient quan- 
tities to ensure a continuous supply of at least 600 tons per annum. 

Teak ■ complies with this specification better than any other 
■timber, and for this reason teak is the main timber used by all the 
railway wagon and carriage works in India. When the price of 
teak has been high, the Indian railways have sought for substitutes, 
.and several other Indian woods are actually used for different 
purposes, but the mainstay of the wagon and carriage shops is 
teak. Amongst other timbers used by the Indian railways, the 
following may be mentioned ; — 

Shorea rohusta, — ^Por wagon repairs and floor boards. Not 
very satisfactory as too prone tp warping. - 

Pterocarx>u$ dalbergioides, — ^Panelling in saloons and casing 
boards. 

Adina cordifolia. — ^Used for seats and casing boards. 

Cedrus deodara, — ^Used for shutters and wagon boards. 

Dalhergia latifolia, — ^Furniture, repairs and flooring. 

Acacia arabica, — ^Bolster beams, pillars, framing and floor 
boards. 

The following woods are also used in fair quantities for 
miscellaneous work : — 

Gedreta toom^ Dipterocar^us iMgerstroemia spp., Pinua 
langifoUa and Pinus excelsd, , Pterocarjpns marsupium^ • 
Perminalia tomentosa and Xytia bw- 
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Some of the Indian woods sugge ted for trial for various pnr* 

poses are as follows ; — 

PILLARS, RAILS, CROSStBARS. — PterocarpiLs dalbergioides, 
PterocciTpus mdcrocarpus, and Pterocarpus maTsupium) AUbizzia 
MbheJc, Lctgerstroemid hypoleuca^ Lagerstroemia flos-regiTtae^ 
JDipterocarpus pilosu^i Grewia tiliaefolia^ Anogeissus acuminata 
and Shorea ctssamica, 

FLOOR BOARDS. — PipteTocaTpus tubcrculatus, DiptcTocarpus 
pilosuSf Hopsa odoTata, Hopea paTvifloTa and T&tminalia tomentosa^ 

ROOF AND CEILING BOARDS. — Lagerstroemia hypoleuca^ 
Terminalia procera^ Phoebe ■ hainesiana, Lagerstroerma lanceolata^ 
Hopea odorata, Hopea parviflora, Gmelina arhorea, Adina cordifolia 
and Cahphyllum species. 

PARTITION BOARDS. — Lagerstroemia hypoleuca^ Pinus ex- 
celsa, Pinus longifoUa, Phoebe hainesiana, Gedrus deodara, Diptero- 
carpus tuherculaius, Hopea odorata, Hopea parvifiora, Lagerstroemia 
Jios-reginae, Terminalia tomentosa, Shorea assamica, Lagerstroemia 
lanceolata, Terminalia bialata. and Galophyllum species. 

PANELLING AND DECORATIVE WORK.— GmeZiw ar- 
borea, Adina cordifolia, Albizzia lebbek, Terminalia tomentosa, 
Pterocarpus dalbergioides and Pterocarpus nmcrocarpus, Dalbergia 
species, Terminalia bialata (silvergrey), Pentace burmahica and 
Chukrasia tahularis. 

DOORS AND WINDOWS. — Lagerstroemia hypoleuca, AccLcia 
arabicas Omelina arborea, Lagerstroemia flos-reginae, Pterocarpus 
dalbergioides, Dalbergia latifolia, Dalbergia sissoo and Ghuhrasia 
tabularis. 

XXVm. Railway keys and brake blocks. 

For railway keys and brake blocks a very hard tough timber 
is required. 

Such timbers as babul {Acacia arabica), cutch {Acacia catechu), 
anjan {Hardwichia binata), bullet wood {Mimusops species), irul 
{Xylia xyhcarpa), mesua {Mesua ferrea), tendu {Diospyros mdano^ 
xyhn), bael {Aegle marmelos), sundri {Heritiera mimr) and hopea 
(Hopea glabra and Hopea parviflora) are all very suitable for these 
purposes. 

XXIX. Railway sleepers. 

The replacements of wooden sleepers in India amount to about 
4 000,000 sleepers a year. The untreated woods most commonly 
u^d at present are sal, deodar, teak, pyinkado, mesua, irul and 
bijasal 
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As regards treated sleepers, chir pine, kail or blue pine, spruce, 
j6bc, holloek, bollong, ping, jaman, jutili, laurel, kindal, and a few 
other species are all in use. Treating plants are on the increase, 
especially in South India, and other species will no doubt be in- 
troduced if supplies are available. 

The life of sleepers varies considerably in different railways and 
with different conditions. The life of sal and pyinkado is usually 
reckoned to be about 16 to 18 years, that of deodar 12 to 14 
years, and of other untreated hardwoods 10 to 12 years or even less 
in some districts. 

The life of treated sleepers in India varies with conditions be- 
tween about 12 and 18 years. 

XXX* Rifle parts and gun stocks. 

Walnut {JtLglans species) is the chief timber used for the manu- 
facture of rifle wood work all over the world, as it stands up ex- 
ceptionally well when worked to a fine finish on high speed cutting 
and drilling machines. The wood is also very steady and is not 
prone to excessive shrinking, swelling, warping or splitting, once 
it is properly seasoned. India was dependent for a number of 
years on imported walnut for rifle work, and it was only during 
the Great War (1914-18) that the question of using Indian walnut 
was taken up. Though Kashmir walnut is a bit lighter in weight 
and also somewhat weaker than European and American walnut, 
it has now been accepted for several years as the approved timber 
for rifle work. 

Hitherto, supplies of walnut for the Indian rifle factory were 
drawn from Kashmir, but on account of the increased demand 
supplies from other areas also are now being accepted. This wo<ii 
^ows in the Western Himalayas, extending as far eastward as 
Darjeeling, but the timber is dijBScult to extract except in Kashmir, 
and in the N.-W. E. P., Kulu, Seraj, Bushahr, Tehri-Garhwai and 
Simla Hill States. The laying out ” and cutting of rifle half- 
wroughts require considerable skfll and experience, as the specifica- 
tions and passing of half wroughts are very strict. 

The seasoning of the half-wroughts is also important. It 
is usually done partially near the area of supply and completed 
later in the seasoning kilns and conditioning sheds at the Ishapore 
rifle factory. 

Various trials have been carried out at different times to find 
other Indian woods suitable for rifle half-wroughts, but so far none 
has been found to replace Wlnut, except maple {Acer 
and bird cherry (Prunus padm). The timbers that have b^ 
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tried and condemned are aini, bijasal, haldn, kanju, teak, kokkb, 
horse chestnut, and pussur. Further trials in this connection are 
in progress. 

XXXI. Road paving blocks. 

Wooden paving blocks considerably reduce traffic noise and 
can be usefully employed for paving roads in shopping areas in 
cities and opposite hospitals, etc. where noise is objectionable. 
Woods for this purpose should be durable, resistant to wear and 
tt*ar, fairly hard, not liable to absorb water and of even texture. 
Blocks may vary in size, but they are best laid with the cross sec- 
tion uppermost and, except in the case of very durable species, 
are nearly always treated. Xylia dolabriformis (pyinkado) is 
probably one of the best Ipdian woods for this purpose. Blocks 
of this species laid in the streets of Bombay and Rangoon lasted 
20 years. Tectona grandis (teak) is also known to be good, 
Bwtdwickia hinata (anjan) has also been used in India and very 
favourably reported on. Xylm xyhcarpa ,was tried in Bombay 
for treated road blocks and found excellent, but wood block paving 
in Indian cities has never been regarded with a very favourable 
eye by engineers, chiefly because they are afraid the blocks will rot 
or be destroyed by white ants, and there is always the possibility 
of water penetrating under the blocks during rainy weather, and 
forcing the blocks to separate from their foundation and rise above 
the road surface. 


XXXn. Shuttles. 

The subject of shuttles is a very important one in India. All 
cotton, jute, wool, and other textile mills use wooden shuttles in 
laige quantities. The majority of these shuttles are imported 
from Europe and Japan, either in the form of the finished article 
or as ' blanks ’ for manufacture in India. Cornel wood (the chief 
wood used) is imported from America but mostly through English 
or European houses, which supply 80 to 90 per cent, of the demand. 
The remaind^, mostly of a cheaper type of shuttle, come from 
Japan. The import figures for shuttles coming into India are in 
the neighbourhood of 6,000 to 7,000 gross per annum, valued at 
about 8 to 9 lakhs of rupees. There are at present three small 
shuttle factories in India, all in Bombay. They use imported 
wood mostly, but as supplies are precarious they are anxious 
to find Indian substitutes. In addition to these three factories, 
some simpler types of shuttle, mostly for hand looms, are made 
by hand in some centres. There is considerable scope for shuttle 
, manufacture m India, and the Forest Research Institute started 
a special investigation on the subject a year or two back. 
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After preliminary manufacturing trials and mill tests the 
following species appear to be the most promising : — 

Diospyros melanoxylon (ebony) white wood. 

Buxus semjpervirens (boxwood). 

Gardenia latifolia (gardenia). 

Saccopetaluni tomentos'um. 

Oiigeinia dalbergioides (sandan). 

Acacia arabica (babul). 

, (Thespesia populma (bhendi). 

Lagerstroemia lanceolata (benteak). 

Mitragyna parvifolia (kaim)* 

Dalbergia latifolia (rosewood). 

Dalbergia sissoo (sissoo). 

Hopea glabra (syn. H. wightiana) (hopea), and possibly 

Parrotia jacquemontiana, 

XXXin. Sporting requisites. 

This heading comprises a large number of articles for which 
different qualities of woods are required. 

Billiard Cues , — In Europe, billiard cue shafts are made of ash 
and maple. In India, the following three woods have been tried 
and found suitable : — ^tendu {Diospyros melanoxyhn) white wood, 
dhaman {Orewia tiliaefolia) sapwood, PolyaUkia fragranSt and 
Saccopetalum tomentosum^ For the butts of cues, ebony, Hard^ 
wickia pinnata, and Dysoxylum glanduloaunt have been used with 
success. 

Cricket Bat$.—T!hB best English cricket bats are made of cricket 
bat willow {Salix alba). The cricket bat willow grown in Kashmir 
is said to be a hybrid {SaUx albaxfmgiUs), but some is also Salix 
tnibylonica. Supplies of cricket bat willow from * Kashmir are 
limited and controlled, and only meet a small portion of the p^- 
sible demand. Attempts* to find a substitute have n6t met mth 
much success. The wood of the Chinese tallow tree {Sapium 
aebiferum) is one of the best so far tried, but it is not of the same 
high standard as cricket bat willow. Popidm mphratim (Indian 
poplar) has also been used for cheap types of bats. 

i,Ii$hmg Bods.— In the past, European manufifed^urers of fishing 
t^€>d to taie large quantities of the male bamboo (DmMroca- 
also known in the trade as Calcutta 
Irom India for making split cane-^ rods. Owfaf to 
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slackness on the part of the Indian suppliers, however, the Jnd-ian 
supplies were found to be very variable and not uniform in quality , 
and the trade was lost to India in favour of a Chinese bamboo 
known as the “ palankona ’’ or Tonkin cane ”, a strong and 
fairly thick-walled bamboo with very small nodes. On account 
of the disturbed conditions in China at present, European importers 
are again showing some interest in Indian supplies, but if India warits 
to recapture this market all bamboos supplied must be properly 
graded and passed for export as is done in China. Special planta- 
tions might even be grown for this market, as is done in Chma 
and Japan, and this would ensure that the culms are more or 
less straight and uniform. 

In India itself, for cheap rods, bamboos are chiefly used, the 
*'ringal”, {Arufidinaria fulcata) being the best known. 

For solid fishing rods, Garyota (sago palm) and Eeterophragma 
<idenophyllvm have been used. The last named was reported on 
as satisfactory, but it is doubtful if India possesses any wood which 
can compare with greenheart {NectaTidra sp., a South American 
wood) for this purpose. The Forest Research Institute has ^ at 
times experimented with several Indian woods for rod maku^ 
and the best so far have been black chuglam {Terminaha manii) 
and chooi {So/g&rma eUiptica). The last named, although ex- 
tremely strong and pliable, lacks the elasticity of greenheart. 
Parratia jacquemoTitiana is also fairly good for the bottom and 
middle sections of fishing rods, but has been reported on as 


unsuitable for tops. 

Oolf Imported wooden golf clubs are usually made of 

South American hickory {Hickoria spp.), while ash {Fraxinm 
spp.) is used for some cheaper types of club. 

Several Indian woods have been tried at one tirne or aimther 
tor golf club shafts and some approach hickory very closely. Black 
chuglam (TerminctUa manii), chooi (Sageraea elhptica), Orewia 
species, Anoge^ss^is species and Andaman pyinma {LargerstroerrM 
kumlmoa) have been tested by experienced players and sometimes 
well reported on while ethers have declared that they are not smV 


For the heads of wooden clubs, pyinkado (XyKa ddabrij^mis), 
mesua (Mesua ferrea), babul (Acacia arabka) and piMsur (Oarajw 
rndvccmsis), CoUmeaster baciUam, Taman^w 
laiifcMa and CUorox^lm swieteniahme all been used with sucoew. 
Babul has been approved for this purple by a lao^ge European 
firm and pussur has been used in Australia. 

" Qwa /Siocfes— The wood most used for sporti^ ^n stocfcs k 
walnut (Juglans regia and Jvglans nigra), and this timber is un- 
doubtedly the best selection for the purpose. 
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For cheaper types of country made guns and sporting 
rifles several Indian woods have been used from time to time. 
Amongst the most favourable the following may be mentioned : — 
Dalbergia species, Gmelina arborea (gamari), Lagersiroemia flos- 
reginae (jarul), Morns species (mulberr3^), Tectona, grandis (teak),. 
Artocarpus liirsuta (aini), ATbizzialebheh (kdkko) and Pterocarpvs! 
marsupium (bijasal). 

Hockey Sticks. — Hockey sticks in Western countries are maife 
of ash . In India, mulberry {Morns alba) has been proved to make 
a most excellent stick, and it is now the standai-d wood for this 
purpose. Another w^ood used as a substitute for mulberry is^ 
Geltis anstralis from Kashmir which makes a satisfactory hocke\" 
stick, but is not quite up to the standard of mulberry,. 

■ Skis, — The demand for Indian woods for skis lias been on the 
increase during the last few 3"ears, and several timbers were tested 
by the Ski Club of India. The timbers usualljr employed for this 
purpose are ash and hickory, but after fairly exhaustive trials it 
was reported that sissoo {Dalbergia sissoo) and axlewcod {Anoge- 
issns latifolia) seemed to be superior to ash for ski blades. 

Stumps and Bales, — Mulberry & most commonly used for stumps 
and bales in India, but other w 6 ods such as dhaman {Orewia tiUae- 
folia), Celtis australis and PolyaltMa fragrans are also verj’' suitable. 

Tennis, Badminton and Squash Racquets, — Ash is the wood 
most commonly used for the frames of racquets, while maple, 
sycamore, beech, mahogany and other woods are used for the wedge 
and handles. 

In India, mulberry has proved to be an excellent, wood for 
racquet frames, while bird cherry {Prunus padus), Celtis australis, 
sissoo {Dalbergia sissoo), Polyalthia fragrans, asagi {HumhoMUm 
hrunonis), toon {Cedrela toona) and Persian lilac (Melia azedar^ 
ach) have all been used for different parts of racquets with success. 
Nowadays, laminated racquet frames are popular, and bamboo^ 
interspersed with layers of wood seems to be a good combination 
for this tj^pe of work. 

XXXIV. Tent pol^ and tent pegs. 

Tent Poles are usually of bamboo, but it is not uncommon 
to see larger of tent poles made of wood. Such poles can 
round or square eawn, A good strong wood is advisable, and the 
most common timbers used for this purfK>Be are sal, teak a®di 
&aman. ^ ^ 
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Tent Pegs must be made of a hard tough wood. Babul {Acacia 
arabica), sundri {Heritiera minor), sal {Shorea rohtisia), sandan 
(Ougeinia dalbergioides), tamarind (Tamar indus indica), her (Zizy- 
phus jujuba) and kiisiim (Schhichera trijuga) are all used for this 
purpose. 


XXXV, Tobacco pipes. 

The roots of Erica arbor ea, a heath not found in India are uni- 
Tersally used for the manufacturing of tobacco pipes known as briar 
pipes. Several Indian woods have been tried for this purpose, 
but they all sweated too much and cracked. Burma padauk and 
knots of dry teak have been tried with fair success, \vhile bamboo 
roots and nodes are employed in Burma for cheap pipes. Anda- 
man padauk burr wood might prove suitable for this purpose. 

Hooker stems are made of Holarrhena antidysenierica, Boeh- 
meria rugulosa, Acacia arabica, Dalbergia sissoo and other local 
timbers. 


XXXVI. Turnery, carving, combs, toys, etc. 

Very close-grained woods are required for high class turnery 
and carving. Walnut is much in demand in North India and 
Kashmir for this purpose. The sandalwood carvings of Mysore 
are equally well known. Sissoo and ebony are also used for high 
class carving and inlay work in North India. Boxwood is also 
popular but supplies of this wood in India are limited as the cost 
is high on account of the dijficulties of extraction. The following 
woods are all used for cheap tuinery, combs and toys : — 

Haldu, aini, jack, Oinnamomum species, ebony, Oardenio^ 
species, piney, kaim, olive, parrotia, red sanders, gamari, kuthan. 
Wrightia species, Holarrhena antidysenterica , and Boehmeria 
rugulosa* 

Erythrina species, Qyrocarpus jacquini and Bauhinta malabarica 
are used for toys in Mysore, the first two being favourites for 
making knitation fruits, carved animals, and school models. 

Indian combs such as those used by the Sikhs in the hair are 
usually made of boxwood, haldu, ebony or sandalwood. Cheaper 
combs are made of bael, Carissa species, Crataeva religiosa, gardenia,^ 
gamari, Wrightia species, Holarrhena antidysenterica, Mitragyna. 
cpecies’, Premna UtifoUa and Qyrocarpus jacquini (Mysore). 
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XXXVn. Umbrella handles and walking sticks. 

There is a very large demand in India for umbrellas, and handle^ 
axe required for these m very large numbers. The two most 
important manufacturing centres are Calcutta and Calicut. 

The most common type of handle seen is that in which the shaft 
and handle are made of one piece of bamboo, the handle having 
been bent into a crook over an open fire. A common practice is 
to insert a wire down the centre of the bamboo. This gives addi- 
tional strength and helps in retaining the shape of the handle crook. 
The tops of Dendrocalamus strktus are sometimes tised for thi.« 
purpose. Pseudostachyum polymorphum from Assam and Oxytmam - 
them monostigrm from Bombay, Arundinaria jaunsarensis and 
Arundinaria falconeri from the United Provinces have also been 
found very suitable for the purpose. In Calcutta , the most popular 
bamboo for this purpose passes under the vernacular name of 
bazali. It comes from Chittagong and is probably Psevimtachjnm 
polymorphum. Wood is also used for the shafts and handles of 
umbrellas. Sometimes the carved or worked handle is separate 
to the shaft, while in other cases young shoots of suitable species 
are used with the handle bent into a crook under steam or heat. 
Young ash stems and coppice and branch shoots of Cofoneasier 
species, Oka ferruginea, Diospyros species, Prumispuddum, Randifi 
dumetorum, Quercus dilatata, Staphylea emodi, and mulberry are 
frequently seen being used as bent crook umbrella handles and 
walking sticks. 

Othfer woods used for walking sticks include Crataegvs cremdata, 
Zardhoxylum datum, Feronia species, Caryo'pteris walHchhna. 
Zizyphus jujuha, Pterospermum acerifoUum, Dalbergia smoo and 
CeUis australis. Ornamental walking sticks are often made of 
Santahm odbum, Diospyros species (ebony) Olea fen-uginea, and 
the hard outer portion of the palms C'aryota urens, Borassus 
fldbelUfer and Oocos nucifera. The best cane sticks are made from 
Calamus vimirudis (the rattan), Calamus laUfoUus and Caldmm 
acanthospathus. 

For wooden umbrella handles which are separate units fixed 
to a shaft of a different species, a very large variety of timbers 
are used. Freak branch and root joints are vfery popular for this 
purpose, while carved and shaped handles of 'a vast variety of 
species are to be seen throughout the length and breadth of In^a. 
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APPENDIX l-^contd. 

Comparaii/oe Strength of Indian ^Timbers stated as Percentages of the Strength of Teak. 
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f’^iioAa^miidEtsCCeiitrairndiaiiie^ik} . , , 90 80 80 SO 85 105 100 

ifmiidi* (Majabar teak) . , . . 100 90 95 U5 85 85 no 
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APPENDIX II. 

Index of Scientific and Vernacular Names. 


-^^6^65 pindrow . . 

Ahfius {Dioapyros spp.) 

Acacia arahica , 

Acacia catechu . 

Acha {‘Hardwichia hinata) 

Adina cordifolia 
Agil {Dyaoxylwm spp.) 

Aini (Artocarpua hvrauta) . 

Ajhar {Lagerstroemia flos-regvnae) 

Ahhor (Juglana regia) . 

Ahhrot (J uglana regia) 

Ahahi {Dillenia spp.) 

Albizzia lehheh 
Albizzia odoratisaima 
Albizzia procera 
Albizzia aHpulata 
AUingia excelaa 
A m (Mangifera indica) 

Amba (Mangifera indica) 

Amaahita (Mitragyna parvifolia) . 

Andaman padauk {Pteroaarpw dalbergioides) 
Angela {Phoebe spp.) , 

Aniaoptera glabra 
Anjarh {JSardtoickia binata) 

A nogeiaaua acuminata . 

A nogeiaaua latifolia 
Anthocephalua cadamba 
Apetong {Dipterocarpua spp.) 

Argun {Terminalia arfuna) 

Artocarpua spp. 

Aaan {Terminalia tomentoaa) 

Aarta (Terminalia tomentoaa) 

Assam toalc {Phoebe spp.) 

Axl©«'wood {Anogeiaaua IctHfoHa) 

Babul {Acacia arahica) 

Babur {Acacia arahica) ^ . 

Badar {Abiea spp.) 


Page. 

31 

91 

33 

35 

107 

37 

98 

49 

121 

119 

119 

89 

40 

40 

40 

40 

43 
129 
129 
135 
149 
143 

44 
107 

45 
45 

48 
93 

465 

49 
175 
175 
X4S 

45 

33 

33 

31 
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B«^e (Albizzm sp.) . 

Bahc.ra> {Terminalia beUrica) 

Baing (Tetrameles nudifiora) 

Baku (Anogeisaus spp.) 

Bakota {Wndoapermum malaocenae) 
Bandhan (Oiigeinia dalbergioidea) 
Baurang {Eymenodictyon excelaum) 
Beateak (Lagerstroemia lanceolata) 
Bettda (dnoidm * . . . 

Bharaa {Artowpua spp.) 

Blmulan (Eymenodktyon excelaum) 
Bhdu (Tetramelea nudifiora) 

Bhoraal (Eyrmmdictyon excdsim) 
Bhurkkund {Eymenodicl/yon excelaum) 
Bijaactl {Bteroempm ma/raupium) 
BUi-devadari {Dyapxylum spp.) . 
Biaehofia javan/ica 
Biskop wood (Biaehofia javanica) 

Biti (Dalhergia latifolia) 

Black siris (Alhizzia odoraPiaaima) 

Bin© pino (Pim^a excelaa) . 

Boga (Ohuhraaia tabuJlaria) 

Boilam (Aniaoptera glabra) . 

Bombax irmgm 
Bombax malabaricum 
Bombay blackwood (Datbergia laUfoUa 
Bonaum (Phoebe spp.) 

BoawelUa aerrata 

Bridelia retuaa .... 
Buohanania laiifoUa . 

Buruga (Bornbax mahbaricum) , 
Vdhm (EHpterocarpva spp.) 
OidophyUwn inophyllum . , . 
CahphyUum apectahile 
Oahphyllum tomentoaum 
Cdophyltum wighUanum . 

Camrium hengaUnae . 

Camrium euphyllum . 

Cmumum strktum 
Citrapa mghmemia . 


Page. 


40 


167 

177 

45 

100 ' 

141 

117 

12a 

52 

49 

117 

177 

117 

117 

151 

98 

64 
54 
84 
40 

147 

77 

44 

66 

56 * 

84 

14a 

69 

61 

ea 

56 

93 

66 

65 
65 
65 
67 
67 


67 


69 ' 
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Vastanopsia Jiystrix . . .. . 

Cedrela miorocarpa 
Oedrela serrata .... 
Cedrela toona .... 
Ced/rus deodara .... 
Chakwa (Anogeiasus spp.) . 

Chalta {Dillenia spp.) 

Champ {MicheUa spp.) 

Champa {Michelia spp.) 

Champah {MicheUa spp.) 

Chaplaah {Artocarpua chaplasha) . 
Chennangi (Lageratrcemia parviflora) 
Chikrassi {Chuhraaia tabularia) 
ChickTassy (Chuhraaia tabularia) . 

Chil (Pinna longifolia) 

Chilauni (Schima wallichii) 

Chilhil (Holoptela iyUiegri^olia) 

Chit {Pinna longifolia) 

Chironji {Buchanania latifoUa) 

ChiroU {Buchanania latifoUa) 
Chplavenga {Biachofia javanica) . 
Chuglam {TerminaUa hialata) 
Chukannagil (Oedrela spp.) . . 

Chuhraaia taibularia 
Cinnamomum oecidodaphne , 
dnnamomum glanduUferum 
Oiuxiamon {Cinnamomum oecidodaphne 
Civit {Swifitonia Jloribunda) 

Conpaini (Hardwickia pinnata) . 
Cupressua tomdoaa 
Cutch {Acacia catechu) 

Cynometra polyandra . 

Cypress {Cupreaaua toruloaa) 

Dadbergia latifoUa 
Dcdbergia aiaaoo 

Dauri {Lageratrcemia parviflora) , 
Deodar {Cedrm deodara) 

X>^oid(vr {Cedric deodara) 

B^f^fdar (Cupreaaua toruloaa) 

{Anogeiaaua Bpp ) 


Page. 


71 

73 

73 

73 

75 

45 

89 

133 

133 

133 

49 

125 

77 

77 

147 

153 

113 

147 

63 

63 

54 

169 

73 

77 

79 

T9 

79 

161 

109 

SI 

35 

53 
SI 

54 
84 

125 

75 

7 *> 


SI 

45 
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{A.Ttocc(/rpHs spp.) 
-Dhaura (A.7iogeissu8 spp.) 
^Dhawa (Anogeissus spp.) 
.Dhup {Canariiitrb spp.) 
-Ohupa (Ga7iarium spp. and 
Oidr (Oedrus deodara) 


V ateria indie a) 


Dickopsis polyantha . 

Dhdu {JBomhax insigme) 
i^illenia {Dillenia spp.) 

Dillmiia indica . 

Dillenia pentagyna 
Oindiga (Anogeissus spp.) 
Diospyros ebenum 
Dioapyros emhryopteris 
Diospyros mdanoxylon 
Dipterocarpus indicus 
OipteTocctrpus macrocurpus 
DipterocOiTpus turbinatus 
.Doddi (Hymenodictyon etccdaum) 
Doha (La7inea grandis) 
Dudbmiga sonnetatioides 
Dudsri (Qarderda spp.) 
Dysoxylum hinectariferun 
Dysoxylum hamiltonii, 
Dysooeyhim mcdabaricum 
KIbony (Diospyros spp.) 
Mndospermum mdlaccense 
JSugenia gardneri 
Mmgemajamholana 
Mwgenia praecox 
Pir (Abies pindrow. A, speciabilis 
‘Dcs^ri (Qmelina curhorea) 
Gardenia (Gardenia spp.) 
Gtsrdenia latifolia 
Gardenia tnxrgida 
Grmlina artorea , 

Gdbli (Acaiia arahioa) 

Godda (Lannea grandis) 
Goguictihup {Ganas^ium epp ) 


.4 . wehbian 


a) 
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42 

45 

45 

67 

67 , 181 
75 
87 
87 
56 
89 
89 
89 
45 
91 
91 
91 
93 
93 
93 
117 
127 
96 
103 
98 
98 
98 
91 
106 
101 
101 
101 
31 
105 
103 
103 
103 
105 
33 
21 
33 
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Golden mahogany (ChuJcrasia tabularis) 
Gomari (Gmelina arborea) . 

Gondhori {Cinnamomum cecidodaphne) . 
Gumhar (Gmelina arborea) . 

Gumhar (Gmelina arborea) . 

Gurjun (Dipterocarpua spp.) 

Gutel (Trewia nudiflora) 

Halasu (Artoca7*pua spp.) . 

Haldu (A din a cordifolia) 

HardwickAa hinata . . . . 

HardwicHa pinnata .... 
Hebalsu (Artooarpus spp.) . 

Htddi (Adina cordifoUa) ... 

JSegge (Hopea sp.) .... 
Heritiera femes {Syn. H. minor) . 
Heritiera minor ..... 
Hill toon (Cedrela serrata) . 

Himalayan cedar (Cedrus deodara) 
JSlosunli (Betula alnoides) . 

Bollock (TerrmnaUa myriocarpa) . 

JSollong (Dipterocarpns spp.) 

Holoptelea irdegrifolia 

Hopea (Pterocarpus marsupium) . 

Bonne P terocarpvr mar&apvum . 

Bopea (Bopea spp.) .... 
Bopea odorata ..... 
Bopea parviflora • . . . 

Bymenodictyon excel&um . • . 

Indian birch (Betula edmides) 

Indian boxwood (Gardenia laUfoUa) 
Indian cedar (Cedrus deodara) 

Indian chestnut (Castanopsis hystrix) . 
Indian cotton tree (Bombax spp.) 

Indian elm (Boloptelea integrifoUa) 
Indian white mahogany (Canarium spp.) 
Irubogam (Bopea spp.) 

Irul iXyUa xylocarpa) 

Irupu (Bopea sp.) . , . . 

ack (Artocarpus integrifoUa) 

Jc^an {Eugmia spp.) 


Taoe. 
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71 * 

105 

105 

93 

170 

4D 

37 

107 

100 

40 

37 

115 

111 

in 

73 

75 

52 

173 

03 

113 

351 

115 

115 

115 

IIT 

52 

103 

75 

71 

113 . 

m 

115 

18 ^ 

115 

40 
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JotMUn (JEIugenia spp.) 

Jarul (LagerstmmiaflJs-reginae and DipteroGorpm spp.) 

Jhingan (Lannea grandis) 

Juglatis regia (J, Jallax) .... 

*Tut%U (Altingia excelsa) 

K.<x6hal (Picea spp.) • . . . . 

Kacu (Acacia catechu) ..... 

Kadam (Anthocephaltts cadamba) 

JCodutega (Dill&nia spp.) ..... 

Kail (Pinus excelsa) ...... 

Kaim (Mitragyna parvifoUa) .... 

Kainjal (Bischofia javanica) .... 

Kala siris (Alhizzia odoraUasima) 

Kalai (Dillenia spp.) '...., 

Kalikadamba (Mitragyna parvifoUa) 

Kamdch {Galophyllum spp.) ..... 

Kamra (Hardwickia binata ) . . . . ' , 

Kanah (JSchima walUchii) ..... 

Kauju [BolopteUa integrifoUa) .... 

Kanthal (Artocarpua spp.) ..... 

Kao (Olea spp.) ...... 

Ka^adi (Ohuhraaia tabularia) .... 

Karam (Adina cordifoUa) . . . ... 

^Karimaruda (T&rminalia tomentoaa) 

KarunkaU (Dioapyroa spp.) .... 

Kctruvel (Acacia arahica) ..... 

Kaahi (Bridelia retusa) 

Kasai (Bridelia retuaa) 

Katua (Caatanopaia hyatrix) • 

Kawnghmu (Aniaoptera glabra) . . 

K&ndu (Dioapyroa spp.) 

Khaw (Acacia catechu) 

Khaja (Bridelia retuaa) 

Khmker airia (Alhizzia odoratiaaima) . 

Khokan (Duahanga sonmratioidea) 

Khor (Juglans regia) 

Kikar (Acadia arahica) 

Kindal (TerrmnaUa pandculata) . 

Kingori (Caatanopaia hyattix) 
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145 
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135 
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40 

89 

135 
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37 
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91 

33 
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40 
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119 
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Koinnori (Ga/rdema spp.) • . . . • 

Kohho (Albizzia Uhhelc) . . . • • 

Kolavu (JSardwickia pinnata) .... 
Kongu {Hopea Bpp') . - ' . 

Kooli {Gmelina arborea) . . . • * 

Kow {Olea spp.) 

Kungli (Boswellia serrata) . . • • • 

Kmhthvrihham (Ganarium spp.) .... 
Kmum {jSchZeichera trijuga) .... 
Kutbcm {Hymenodictyon excelswm) 

Kyana {Garapa inolucoensia) .... 
.✓Laurel {Terminalia tomentosa) . . . • 

Lannea grandis (Syn. Odina wodier) 

Lagerstroemia flos-reginae ..... 

Lagerstroemia hypolevca ..... 

Lagerstrcemia lanceolata ..... 

Lagerstroemia parviflora ..... 

Lahooch (Artocarpus lakoocha) .... 
Lalchini (Galophyllum spp.) * . . . 

Latikarum (Mymenodictyon excelsum) . 

Lendia (Lagerstroemia parviflora) 

Lendi (Lagerstroemia parviflora) .... 
Leuri (Gupressus torulosa) .... * 

Lcmpati (Duahanga sonneratioides) 

Maina kat (Tetrameles mtdifiora) • . . * 

Maiyang (Dipterocarpus spp.) .... 
Makai (Skorea assamica) ..... 
Makroi (Phoebe spp.) . 

Malabar mahogany (JSardwickia pinnata) 

Malabar white pine 

Malagin’i (Gmnarnomum ceoidodaphne) . 

Mangifera indica . - - 

Mango (Mangifera indica) . . . ... 

Mavoo (Mangifera indica) ..... 

Mesua (Mesua ferrea) ....•« 

Mesuaferrea * . . • - * • 

MicheUa champaca ...... 

MicheUa excelsa. ...... 

Mitragyna pa/rvifoUa (Syn. Stephegyne pcmnfolia) . 
M ohm (Larmea grandis) . . • . * 
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Monts cUba • . . . . 


Paob. 

137 

Monts laevigata • . . . 


137 

Moulmein cedar (Cedrela spp.) . 


73 

Mulberry {Morus spp.) 


137 

(Terminalia tomentosa) 


176 

Naga birch (Betula alnoides) 


62' 

Nageswary {Mesuaferrea) . 


131 

Nahor (Mesua ferrea) 


131 

N ana (Lagerstroemia lanceolata) . 


123 

Nandi {Lagerstroemia lanceolata and L, parviflora) . 

123, 126 

Nangal (Mesuaferrea) 


131 

Needle -wood {8cMma wallichii) . 


163 

Neeli (Bischofia javanica) , 


. . . 64 

Neralu {Eugenia spp.) 


101 

Nirmarud {Lagerstroemia flos-reginae) . 


121 

Nirnaval {Eugenia spp.) 


101 

Nishtctr {Pinus exeelsa) . 


147 

Noga {Cedrela 


73 

Odina wodier ..... 


127 

Olea spp 


139 

Olive {Olea spp.) .... 


139 

Otenga {DilleniaB-^^,), 


89 

Ougeinia dalbergioides. 


141 

Padauk {Pterooarpus dalbergioides) 


. . 149 

Palaquium spp. .... 


87 

Paludar {Cedrus deodot/ra) . 


. , 76 

Pali {Dichopsis spp.) .... 


87 

Paniala {Bischofia javomica) 


64 

Panisaj {Terminalia myriocarpa) ’ . 


m 

Panjan (Ougeinia dalbergioides) . 


141 

Pantaga (Calophyllum spp.) 


6^5. 

Papita (Stercidia campanulata) . 


16# 

Papra (Gardenia spp.) 


loa 

Papri {Holoptelea integrifolia) 


113 

!PS*i?rotia (Parrotia jacquemontiana) 


139 

Parted (AbieSf Picea and Pinus spp.) . 


. 31, 146, 147 

Pendra {Gardenia spp.) 


103 

Perumara (Tel/rameles nudiflora) . 


177 

Phoebe spp 

• 

143 



232 


Piasal {Pterocarpm marsupium) . 

P^ea morinda ..... 
Pi^ea smithiana .... 
Pilavu {Artocarpus spp.) 

Pillamariidu [Terminalia paniculata) . 
Piney {Hardwiohia pimiata) 

Ping {Cynometra polyandra) 

Pinus excelsa ..... 
Pinus longifoUa .... 
Pitali (Trewia nudiflora) 

Piyal (Buchanania latifolia) 

Pohu {Parrotia^pp.) . . . . 

Poma (Oedrela spp. and Ghukraaia spp.) 
PontJiam efieeni {Tetrameles midiflora) 
Ponyet {Calophyllum spp.) . 

Poola (Bomhax malah(wicum) 

Poon {Calophyllum spp.) 

Pterocarpua dalbergioides 
Ptarocarpus rmraupium 
Pterscarpua aantalinua 
^Pucoa sag {TerminaUa tomentosa) 
Punnal {Calophyllum spp.) . 

Pussur {Carapa moluccensis) 

Puvum {Schleichera trijuga) 

Pyirma {Lagarstroamia flos-reginae) 

Mai {Abies and Picea spp.) . 

Mai {DilUnia spp.) .... 
Mamddla {Duabanga sonneratioides) 

Bed cedar (CedreXa spp.) 

Mmar {Abies spp.) . 

Moghu {Anthocaphalus cadamha) . 

Mofm (Ginnamomum cecidodaphne) 
Bosewood {Dalbergia latifolia) 

Safed siris {Albizzia procera) 

Sagade {Schleichera trijuga) 

Bagun {Tectona grandia) 

Sagwam {Tectona grandis) . 

{Temdnalia tomentosa) 

# jj^ar {TerminaUa tomentosa) 

Sal {Shorea robitata) ...» 
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Salai (BomelUa serrata) 

Sam (Artocarpus spp.) . . . . 

Sandan {Ougeinia dalbergioides) . 

Satinee (Eardwichia pinnata) 

Satieal {Dalbergia latifolia) . 

Sauer (Betula alncides) 

Sawbga {Stercvlia campanulata) . 

ScHma wallichii .... 
ScMeichera trijiiga .... 
Smiul (Bomhasc spp.) .... 
Shuhum (Bombay) {Dalbergia latifolia) 
Shislmm (Northorn India) (Dalbergia sissoo) 
Shitk {Swmtonia florihunda) 

Hfmm meamica .... 
Shorna rohusta ..... 
Shwali (Hardwichia pinnata) 

Sldnk (LagerstroemiapaTvifloTa) . 

SuUm (tiagfratramia parviflora) . 
Hilvergr«y wood (Terminalia bialata) . 
Sififi (Alhizzia IMeJc) 

SinHoo (Dalbergia $i$$oo) 

SiUal (Dalbergia latifolia) . 

Som (Betvia alnoides) 

JSprueo (Picea spp.) . * . 

SUrculia campanulata. 

Sundri (BerUiera minor) . 

Swai (Cupressm torulosa) . 

Swia (XyUa xylocarpa) 

Sutrya (Xylia n&ylocarpa) 

Swmtonia fioriburida .... 
TaU (Dalbergia eiasoo) 

Tali (Dicht^sis spp.) .... 
Tamngtkayet (Swintorda florihunda) 

Tm>k (Tectona graTidis) 

Tectona grandk .... 
T^ku (Tectorta gremdie) 

Tdem (Eopea spp.) .... 

TmM (Dio^gyr^^ 

TmrdmoMa mfum .... 
TmmimMa belmoa . . . . 

TmrdmMa Ucdata .... 
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TerminaUa myHocdrpci, 
Terminalia paniculata 
TerminaUa tomentosa 
TetrameUs nudiflora . 

Teyga (Tectona grandis) 

Thari (Terminalia helerica) 
Thingan (Hopea spp.) 

Thitpoh (Tetratneles nudiflora) 
Tinsa (Ougeinia dalbergioides) 
Tita sopa (Michelia spp.) . 
Toon (Oedrela spp.) 

To 3 (Abies spp.) 

Trewia nudiflora 
Tun (Gedrela spp.) 

Tuni (Cedrela spp.) . 

Tut (Morus spp.) 

Tutri (Morua Spp.) 

Ulum (Terminalia pamculata) 
Uram (IlardvncJcia pinnata) 
Uriam (BiscJiofla javanica) . 
Vateria indica . 


Veetti (Dalhergia latijolia) . 

^ VehhaU (Anogeissus spp.) . 
Vellagil (Bysoxylum sp.) , 
Vetiama/rutu (TerminaUa arjuna) 
Vettapin&y ( Vateria indica) 

VeUayini (Dipterdi^rpnCSt^p,) 

y^l^hapaini (Vateria indicxL) 
V^agai (Albizzia procera) . 

Vengai (Pterooarpus marsupvwm) 
Venteah (Lagerstrosmia lanceolata) 
Walnut (J uglans regia) , ^ 

White cedar (DysoxytAmi sp.) 

White ohuglam (Terminalia biakUa) 
White dhup (Canarium sp.) 

White siris (Albizzia procera) 

Wuma (Calophyllum sp.) , 

IXyUa oiylocarpa * 

Y.^i (HardwioMa binata) , 

Y^ (Anogeissus aetmmata) * 

,44:2 ^ ColK D.D,— 
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